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Abstract : 

The Secretary of Energy i s  requr i ed by l aw to exam i ne , from time to time , 
the need for devel opment of the Naval O i l  Shal e Reserves . Th i s 
programmatic  E I S  i s  one of the components of that exam i nati on . 

Th i s  programmatic statement exam i nes fi ve devel opment pol i cy opti ons and 
e i ght  l i q u i d  fuel al ternati ves , o ne of wh i c h  i s  oi l  shal e on NOSR 1 .  The 
other seven are o i l  shal e on other l ands ( Col ony) , con servati on , enhanced 
o i l  recovery ( EOR ) , offshore oil produc ti on , coal l i quefact i on ( SRC I I ) , 
b i omass/al cohol and " no act i on at thi s time . " The doc ument compares the 
ehvi ronmental imapc ts of two l evel s of produc ti on from NOSR 1 ( 50 , 000 BPD 
and 200 , 000 BPD )  to those of an equ i val ent product ion  ( or conservati on ) 
from the other l i qui d fuel so urces . The soc i oeconom i c  and fi n anc i al 
impacts of the fi ve devel opment pol icy opti ons , wh i c h  range from zero to 
100 percent government parti c i pati on , are al so eval uated . Based upon an 
eval uati on made duri �g the summer of 1981 , the Secretary of E nergy 
determi ned that the devel opment of NOSR 1 was not wa rranted at that time . 
That " no act i on "  dec i s i on i s  i denti fi ed as the preferred al ternative i n  
th i s  E I S .  The devel opment questi o n  i s  be i ng peri odi cal ly  re- exam i ned , 
however , and sho ul d the dec i s i on be made to devel op NOSR 1 ,  a s i te- ( and  
process- ) speci f ic  E I S  woul d precede any devel opment act i vi ty by DOE  a nd 
woul d d i sc u ss envi ronmental impac ts , i nc l udi ng c umul ati ve impac ts , i n  
deta i l  . 
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1 .  SUMMARY 

The Sec retary of Energy i s  requ i red by l aw ,  from time to time , to 

exam i ne the need for the producti on of shal e o i l  from the Naval O i l  Shal e 

Reserves  ( NOSRs ) . Thi s P rogrammati c Env i ronmental Impact Statement ( EIS ) 
has been prepared to as s i st the Secretary i n  that process  by pre senti ng  
i nform ati on on the env i ronmental and  soc i oeconom i c  impacts of an o i l shal e 
devel opment proj ect on  NOSR 1 ,  and of a sel ect n umber of al ternati ves . The 
EIS c ons i ders the env i ronmental impacts of devel opment of o i l  shal e ,  i n  
general , and NOSR 1 ,  i n  parti cu l ar , i n  compari son to al ternati ves of  
encourag i ng producti on  from other l i qu i d  fuel resources , such  as coal 
l i quefacti on , b i omass , o ffshore o i l , and enhanced o i l  recovery , and an 
al ternati ve  of con serv i ng petrol e um i n  l i e u  of shal e o i l producti on . Thi s  
EIS does not attempt to eval uate the env i ronmental impact of e i ther the 
techno l og i cal opt ions  or the spec i fi c  si te s  whi ch  are ava i l abl e for 
devel opi ng the o i l  shal e resources at  NOSR 1 .  That eval uati on w i l l fol l ow 

i n  a l ater N EPA doc ument i f  DOE proposes to devel op NOSR 1 .  

It shou l d be noted that , d ue to the durati on o f  the adm i n i strati ve  
process  i nvol ved wi th prepari ng and  publ ishi ng thi s EIS , some of the 

i nformati on presented here may have been overtaken by events i n  the very 
vol ati l e and dynam i c  o i l shal e i nd ustry whi ch  occurred onl y recentl y .  For 

exampl e , what was onl y s i x  months ago thought to be a v i abl e ,  major o i l  
shal e proj ect-- the TaSCa/Exxon Col ony Proj ect- - has  been shut down i n  

m i d-constructi on . We mention thi s to i nd i c ate that the ongoi ng eval uati on  
of the devel opment pol i cy for a NOSR 1 o i l  shal e proj ect wi l l  refl ect the 
best i nformati on ava i l abl e at the time . 

Thi s EIS a nal yzes NOSR 1 a s  a candi date si te for a conti ngency o i l  

shal e devel opment venture . It compares the env i ronmental impacts from the 
NOSR 1 range of potenti a l  producti on ( 50 , 000 to 200 , 000 BPD ) wi th impacts 
from add i ti onal devel opment of other l i qu i d  fuel opti ons which  m i ght 
po ss i bl y  make up for the l ac k  of an equ i val ent amount of shal e o i l by 1 990 . 
These other opti ons i ncl ude : 

- Conserv ati on 
- Oi l Shal e Devel opment on Other Land 
- Enhanced O i l  Recovery ( EaR ) 

1 - 1  



- Outer Co ntinental Shel f Petrol eum ( OCS )  
- Tar Sands 
- Coal Liquefaction 
- Biomass/Al cohol . 

Second , this EIS presents an environmental and financial anal ysis 
rel ating five general i zed devel opment pol icies for NOSR 1 .  The decision 
when to devel op NOSR 1 ,  and by what means , wil l be made by the Secretary of 
Energy , based on national defense requirements and other pertinent 
information , inc l uding the finding s of this EIS ( a s suppl emented if 

necessary) . 

NOSR 1 

Located in Ga rfiel d County on the south rim of the Piceance Ba sin in 
northwestern Col orado ( Figure 1 -1 ) , NOSR 1 comprises about 41 , 000 acres . 
NOSR 3 ,  the 1 4 , 000-acre service area which abuts the east and south 
boundaries of  NOSR 1 ,  was set a side for potential access roads , sites for 
service  and staging areas , reservoir areas , etc . ,  hence is inc l uded with 
NOSR 1 in this EIS . It has no commercial l y  significant oil shal e 
resources .  NOSR 1 has  some 18 bil l ion barrel s of shal e oil in pl ace ( in 
shal e g rades over 10  gal l ons per ton ) , of which some 2 . 3  bil l ion barrel s 
are recoverab l e  at grades of 30  gal l ons  per ton or  more from the Mahogany 

Zone . 

Overview 

The obj ective of this EIS is to eval uate and compare the impacts of 
eight l iquid fuel al ternatives .  In addition , five devel opment pol icy 
options  for NOSR 1 devel opment are eval uated and compared . 

In general , 
any conc l u sions . 

c hoice that cou l d 

such comparisons are u seful , but do not l ead directl y to 
No particul ar financial option l eads to any overriding 

not be tempered thereafter by other fac tors . This is 
equal l y  true of the environmental comparisons  among l iquid fue l al ter­
natives , with the obvious  exception of  conservation . However , many energy 
sources , inc l uding conservatio n ,  may need to be devel oped concurrentl y in 

the national energy program to move toward some measure of energy 
sel f- sufficiency . 
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I n  thi s sense , they are not true al ternati ves , wi th the po ss i bl e 

excepti on  of o i l  shal e devel opment on other l and . I n  addi ti on , the 
i sol ated impact of a NOSR 1 devel opment shoul d ul timatel y be con si dered i n  

a reg i onal energy devel opment context , s i nce  the cumul ati ve impact effects 
wi l l  determi ne the l im i ts of i nd ustri al growth i n  the P i ceance Bas i n .  Suc h 

an  anal ys i s i s  pl anned fo r the si te- spec i fi c  E I S  a nd wi l l  be i nc l uded i n  
the m i ti gati on pl an i n  the NOSR predevel opment study ac ti vi ti es , al though 

some qual i tati ve di sc us s i on of the i ssue i s  i ncl uded i n  Secti on 5 .  

Bri ef descri pti ons of the e i g ht  l i qu i d  fuel al ternati ves and the fi ve 

devel opment  pol icy opti ons  are provi ded i n  Secti on 3 .  Th e summary bel ow 
compares the opti ons and the al ternati ves , and i ncorporates certa i n  i s sues 

rai sed in response to three scopi ng meeti ngs hel d i n  February 1980 i n  Grand 
Junc t ion  and Denver , Col orado and publ i c  comment meeti ng s for the draft of 
th i s E I S  hel d in  Novembe r ,  1980 i n  those same c i ti es . 

C ompari son of Al ternati ves 

For the envi ronmental compari sons  among l i qu i d  fuel al ternati ves , typ­
i cal  pl ants produc i ng 50 , 000 and  200 , 000 BPD were sel ec ted for each al tern­
ati ve .  The l arger produc t ion  rate i s  the max imum practi c al rate the NOSR 1 
can s u stai n for a 25 to 30 -year pl ant l i fetime , and represents the upper 
produc ti on l i mi t that wi l l  be consi dered . The 50 , 000-BPD rate , however , i s  
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a typ i c al production figure normal l y  used fo r compari son purpo ses to repre­
sent al l al ternatives . Compari sons are made for emitted air pol l u tants , 

water consumpti on ,  l and use , sol i d  was te , potenti al water qual ity degrada­
ti on , potenti al heal th and safety hazards , popul ation growth , and communi ty 
expenditures and revenue s .  A spec i fi c  conservation program-more effi cient 
veh i c l es designed to save the same amount in ga sol i ne-is al so i ncl uded i n  
these comparisons  wherever pos s i b l e .  Unfo rtunatel y ,  because adequate data 
were not avai l abl e ,  tar sands had to be del eted from the compari sons . 

Co nservati on  is cl  earl y most advantageous fo r ai r pol l uti on , reduc i ng 
emis s i ons  nationwide , primari l y  in urban areas . Among l iquid fuel 

al ternati ves , no singl e tec hnol ogy i s  consi stentl y the h i ghest or l owe st  
emitter i n  al l categori es of maj or a ir  pol l u tants . For exampl e ,  OCS i s  the 

h i ghest i n  hydrocarbon emiSs i ons but the l owest  in SO emissions . Re sul ts 
are disc us sed i n  Sect ion  3 .  A more s i g n i ficant  measu�e woul d be a i r 
qual i ty impac t rather than j u st emis sions .  This impac t depends on l ocal  
terra i n  and meteorol ogy and on the a i r qual ity status of the reg i o n ,  

general l y  requiri ng d i ffusion model s to estimate impacts . 

Water requ i rements fo r a 50 , 000-BPD l iquid fuel facil i ty are smal l fo r 

OCS , about 10 , 000 acre- ft/yr ( AF/Y )  for coal l iquefac tion , abo ut 4 , 455 to 
1 2 , 090 AF/Y for NOSR o i l  shal e ,  ( depending on the produc tion  sys tem 
ut i l ized) , 1 9 , 000 AF/Y for EOR , and 3 , 600 AF/Y for biomass/a l cohol . The 

impact of this water requ i rement wi l l  depend on the regional water 
ava i l abil i ty ,  general l y  con sidered as a more signifi cant probl em in oil 
shal e country than i n ,  for exampl e ,  c entral I l l inois where the typical 
biomass/al cohol fac i l i ty i s  l ocated . Sol id waste production i s  greatest  
fo r o i l  shal e ,  running cl ose to 20  mil l i on tons  per yea r .  Among the 
rema i n i ng al ternatives , onl y coal l i quefaction has any signifi cant waste 
( 4 - 1 /2 m i l l i on tons  per year) . Hi gh l and use for b i omass/al cohol is due to 
the l arge n umber of ind i v i d ual fac i l ities . 

A compari son of the potential for water qual ity degradation 
attri butabl e to spil l s ,  l eac hates , mine drainage , and agr i c ul tural runoff 

shows OCS hav i ng the greatest  potenti al , o i l  shal e a moderate potenti al , 
and al l o thers wi th m i nor but not negl ig i bl e  potential . Sim i l arl y  for 

potenti al  heal th and safety hazards , coal 1 i quefacti on i s  g i ven the 
greatest potenti al , o i l  shale a moderate , EOR and OCS a minor , and b i omass/ 
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al cohol are shown as  neg l i g i b l e .  These qual i tati ve groupi ng s are qui te 
subj ecti ve ,  and what i s  c al l ed "mi nor" coul d eas i l y  be recl ass i fi ed .  
However , the rel ati ve ranki ng s are expected to remai n unchanged . 

I n  the soc i oeconom i c  area , popul ati on i ncreases duri ng operati on  

approx imate 20 , 000 peopl e for coal l i quefacti on , 1 2 , 500 for b i omass/ 
al cohol , 7 , 500 for oi l shal e ,  and fewer than 2 50 for EOR and OCS . Effects  

of  popul ati on  i ncrease depend enti rel y on the  l ocal commun i ty condi ti ons , 
and are con s i dered s i gn i fi cant for al l al ternati ves except EOR and OCS . 

Construc ti on popul ati on  i ncrease i s  consi derab ly  smal l er ,  b ut  creates a 
trans i ence probl em ,  espec i al l y where overl ap occ urs wi th the operati ons  
personnel - -most l i kel y i n  b i omass/al cohol - -or i n  any of  the al ternati ves  i f  
si zed for more than 50 , 000 BPO . Fi nanc i al o utl ays by l ocal commun i ti es to 

provi de capi tal improvements ( e . g . , sc hool s ,  water and sewe r fac i l i ti e s , 
road s) and h uman servi ces run abou t  $30 m i l l i on annual l y  for coal l i que­
fac ti on  and b i omass/al cohol , wi th estimated revenues about $1 m i l l i on l es s  
than thi s amount . Reven ues i ncl ude ad  val orem and personal property , state 

i ncome , sal es , and pl ant property taxes . However , i t  i s  general l y  i naccu­
rate to assume that l ocal communi ti es recei ve state revenue al l ocati on 
equal to tho se generated by the energy devel opment or that state ai d i s  
provi ded on a timel y bas i s .  Comparabl e o i l  shal e amounts are $ 10 m i l l  i on 

i n  expendi tures and over $ 1 1  m i l l i on  i n  revenues .  I t  shoul d be  noted that 
co st  and revenue compari sons for o i l  shal e devel opment wi l l  vary consi der-

ab ly  g i ven the wi de range of assumpti ons  that are poss i b l e regardi ng other 
energy devel opment prospec ts i n  Col orado . For the purposes of th i s  

anal ys i s soc i oeconom i c  impacts of NOSR devel opment i n  wes tern Col orado have 
been asses sed from two separate perspec ti ves . Fi rst , 50 , 000 BPO  and 

200 , 000 BPO devel opment opti ons  have been anal yzed i n  i sol ati on ,  assumi ng 
no concomi tant devel opment i n  the NOSR study area . Second , a 100 , 000 BPO 
NOSR devel opment opti on has been anal yzed i n  detai l i n  the context of an  
assumed c umul ati ve devel opment prof i l e  i n  western Col orado . Thi s l atter 
c umul ati ve impact anal ys i s i s  presented bel ow i n  Sect ion  5 ,  " Envi ronmental 
Impacts . " 

Fo r the NOSR 1 ,  one  reference produc t ion  system des i g n  i s  used for 
al l devel opment pol icy options ; therefore , al l em i s s i ons and other 
envi ronmental impacts are the same for al l these opti ons . There i s  only 
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one significant environmental difference among the five devel opment po l icy 
options ,  a socioeconomic difference due to the varying share of private 

property that may be direc tl y taxed as a maj or source of l ocal revenue , as  
mentioned above . 

Fo r eval ua tion of the five devel opment po l icy options , standard 
b u siness anal ysis tec hniques are used in conj unction with a reference oil 

shal e produc tion system fo r NOSR 1 .  This system util ize s conventional 
underground mining , three types of surface retorts , conventional 

upg rading , pipel ine produc t tran spo rtation , and surface disposal of spent 
shal e .  The same production system is used to  eval uate the five devel opment 

po l icy options , as it is unl ike ly  that the design  sel ected fo r a GOCO woul d 
differ from that sel ec ted by a private entity . Since neither sel ection can  

be known at this time , the  same produc tion system is  used as the  basis fo r 
comparative eval uation of financial fac tors . 

Fo r the cases in which  the industry owner earns a 1 5% return on 
investment ( RO I ) ,  and the government 10% ( to offset the cost of money use) , 
the required ( con stant) sel l ing price is cal cul ated in 1 979 dol l ars . I t  
ranges from about  $ 2 6  per barrel for the upgraded shal e oil ( refinery­

compatibl e syncrude) fo r the ful ly  l eased- to-indu stry case to about $ 1 7  pe r 
barrel for the government-owned case . These somewhat artificial cases 
provide some insight  into the down side risk of these investments , which 
appears smal l in view of c u rrent and commonl y proj ec ted oil prices . 

For the cases which assume an oil price scenario which inc reases from 
$25  per barrel in 1 979 to $35 per barrel in 1 989 and remains at  $35 ( in 
1979 dol l ars) thereafter ,  two sets of resul ts are derived . From an 
industry viewpoint , the RO I is about 20% , whether ful l y  l eased or j ointl y 
owned . 

Concl usions 

Ba sed upo n an eval uation made during the summer of 1981 of the 
in formation contained in the draft Programmatic E I S ,  state and l ocal  
concerns , national energy demand , the progress of private industry in 
suppl ying conventional fuel s and pursuing synthetics , the Sec retary of 

Energy , after duly perfo rming the eval uation as required by l aw ,  concl uded 
that the devel opment of oil shal e on NOSR 1 was not necessary at that time . 
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Th i s  " no acti on "  dec i s i on i s  identifi ed as  the preferred al ternati ve  i n  
thi s ElS . Th i s  i ssue wi l l  be reexami ned from time to time in the future , 
a s  wi l l  the informati on and anal ys i s contai ned i n  th i s  ElS . Shoul d updates 
be necessary , draft and final suppl ements to th i s  ElS wil l be prepared , i n  

accordance wi th the Council on Env i ronmental Qual i ty regul at ions  
impl ementi ng NEPA . 
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2 .  The Propo sed Acti on  and I ts Purpo se 

The acti o n  eval uated i n  th i s  E I S  i s  the devel opment of Nav al Oi l Shal e 
Re serve Number 1 ( NOSR 1 )  for the eventual product ion of l i qu i d  fuel s from 

o i l  shal e ,  for the purpo se s  of ass i sti ng nati onal defe nse and secur i ty .  A 
b ac kgro und di sc u s s i on of thi s pro po s al fol l ows : 

At the beg i nn i ng of th i s  century , Pres i dent Theodore Roo sevel t bec ame 
conc erned about a sec ure s uppl y of oil  for the U . S . Navy . He i n i ti ated a 
pl an wh i c h  l ed to an Exec uti ve  Order of September 2 7 ,  1909 by Presi dent W .  
H .  Taft , wi thdrawi ng certai n  publ i c  l ands from general sal e .  Thi s was at 
the time when  the Navy was i n  the process of conv ert ing  to an al l o i l -fi red 
fl eet and was worr i ed about a sec ure s uppl y of o i l and the effects of 

massi ve  i ncrease s  in fuel co sts . The pri c e  of shi p ' s fuel had skyrocketed 
from 1 7 /8 c ents per g al l on i n  1 9 1 1  to a ful l 3 cents per g al l on in 19 12 . 

I n  that year , at  the request of the Sec retary of the Navy , the 
Secretary of the I n ter i or i denti fi ed for the Navy 38 , 073 acres  of o i l ­
beari ng publ i c  l ands i n  Cal i forn i a ,  a part of the l and prev i o usl y wi thdrawn 
from publ ic  sal e ,  s uffi c i ent to ens ure a s uppl y of 500 m i l l i on barrel s of  
o i l . Pres i dent Taft i ssued an  Exec ut i ve  Order i n  19 12  setti ng as i de  the se 
l ands as  Naval Petrol e um Reserve 1 ( NPR  1 ) , k nown as  El k H i l l s .  

By 1916 , the fuel cost probl em was worse . The pr i c e  of o i l  for the 
Navy had jumped to 5 1 /2 c ents per gal l on and the U . S .  Geol og i c al Survey 
( U SGS ) had estimated that there was no more than  a 30-year suppl y of o i l  
l eft i n  the U . S . a t  the c urrent consumpt i on rate . I n  1 9 1 4 ,  the Navy had 
estimated that i ts requi rements i n  wartime woul d tri pl e tho se of peacetime , 
and was concerned about suppl i e s  to the c i v i l i an sec tor . Now , on the eve 
of America's entry i nto WW I , the probl em caused great conc ern . On December 
6 ,  1 9 1 6 , at the urg i ng of Secretary of the I n teri or Lane , P re s i dent Woodrow 
Wi l son si g ned the order establ i sh i ng NOSRs 1 and 2 .  The fol l owi ng excerpt 
from hear i ng s  before the Spec i al J o i nt Conference of the Commi ttee on 
Pub l i c  Land s ,  December 1 8 ,  191 6 ,  d i sc ussed th i s  event and the basi c NOSR 
m i s s i on . 

"Cha i rman P ITTMAN ( Se nator  from Nevada ) . Are there any 
other nav al petrol e um reserves  except those menti oned? 
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"As s i stant Secretary of the Navy , Frankl i n  D .  ROOSEVELT . 
Those three are the onl y ones . There i s  a proposal by the 
Secretary of the I n teri or to wi thdraw some shal e l ands . 

"Mr . F INNEY ( DOl) . I t  i s  wi thdrawn , Mr . Secretary - two 
areas i n  Western Col orado and Utah . 

"As s i stant Secretary ROOSEVELT . The shal e l ands , up to the 
present time , a re not a commerc i al propos i ti on as o i l  l ands 
qu i te a d i fferent propo s i ti on .  There i s  oi l  i n  the shal e ,  
and i f  i t  came down to a cri s i s  and you coul d get no o i l  any 
other way , I s uppose i n  time of war we coul d go ahead and 
crush the shal e and extract the o i l . 

" Commander R ICHARDSON ( Bu reau of Steam Eng i neeri ng ) . In  
regard to the shal e ,  you h ave to drive the oil  off in the 
shape of gas , and out of a ton of shal e you g et 40 gal l ons  
of o i l , and  of that 40 gal l ons  there i s  a fai r  percentage of 
gas  and gasol i n e ,  so that out of that ton of shal e you woul d 
probabl y get 24 gal l ons of fuel o i l . 

"MR . F INNE Y .  How muc h woul d i t  cost to get i t? 

"Commander R ICHARDSON . $ 1 . 85 fo r the 24 gal l on s ;  and  i f  i t  
be i n  Col orado i t  i s  over a dol l ar to get i t  to the coast . 

" Se nator CLARK ( of Wyom i ng) . I s aw someth i ng about some 
experiments made by peopl e who are fars ig hted , I s uppose , at 
a cost of about $4 a barrel to sh i p i t . 

"Commander R I CHARDSON .  $ 1 . 8 5  i s  the statement by o i l  men . 

Several questi ons  l ater :  

" Senator PHELAN ( of Ca l i forn i a ) . Wh at i s  the estimated 
contents of those shal e reserves?  

"Mr . F I NNEY . One b i l l i on barrel s ,  accordi ng to the estimate 
of the Geol og i cal Survey . 

F i  nal ly : 

l iThe CHAIRMAN . As one of the experts of the Navy 
Department , wou l d  you not con s i der a po s s i b i l i ty of 
conserv i ng 1 , 000 , 000 , 000 barrel s of o i l , even at an expense 
of  $4 a barrel , for future use wou l d  be a matter of i nterest 
to your department? 

"Commander R I CHARDSON . I t  wa s so muc h a matter of i nterest 
to the Navy Department that it requested the Department of 
the I n teri or to j oi n the Navy Department in reque sti ng the 
Pres i dent to create a reserve of shal e l ands for the 
pos s i b l e use of the Navy when the known o i l  fi el ds of the 
country were exhausted : that i t  was real i zed that even i f  
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the o i l  fi el ds are exhausted i n  a l im i ted number of years , 
as the statements of the Department of the I n teri or 
i nd i cate , the Navy must have oi l avai l abl e from some 
source . II 

The si ze of NOSRs 1 and  2 were modi fi ed somewhat by l ater Executi ve 
Orders , and NOSR 3 was establ i shed by an Exec uti ve Order i n  1924 . Wh i le 
l ess  than 15  percent of NOSR 3 conta i ns  o i l  beari ng shal e ,  i ts wi thdrawa l 
was con si dered necessary to afford work i ng space and waste d i spo sal areas 

necessary for the anti c i pated operati ons on NOSR 1 .  

The Secretary of the Navy di d have congressi onal authori ty for the 

expl ora ti on , devel opmen t ,  use and operati on of the Naval Petrol eum 
Reserves ; however , he had no such a uthori ty for the NOSRs . As a resul t ,  
acti vi ty at the NOSRs was extremely  l im i ted . 

From 1944 to 1956 , the B ureau of Mi nes conduc ted experimental work at  

the Ri fl e  Oi l Shal e Demonstrati on P l ant  o n  NOSR 3 u n der the provi s i ons  of 
the Syntheti c Li qu i d  F uel Act of 1 944 . I n  Oc tober , 1962 , the Secretary of 

the Navy was gi ven the same devel opment authori ty over the NOSRs as he had 
over the Naval Petrol e um Reserves , and the Department of the I nterior was 

authori zed to l ea se the Ri fl e  fac i l i ty ,  wh i ch had been id l e s i nce 1956 . 
The fac i l i ty ,  now cal l ed Anvi l Poi nts , was l eased i n  Apri l 1 964 . Th i s 

l ease expi red i n  earl y 1982 , and the Anvi l Po i nts fac i l i ty i s  presentl y 
shut down , wh i l e  new l es sees are bei ng sought . O i l  shal e from Anvi l Poi nts 
has  al so been used for research by the Laram i e  Energy Technol ogy Center 
s i nce 1956 . 

I n  1976 , the Naval Petrol eum Re serves Producti on act was enacted , 
wh i c h  defi ned the NOSRs as a component of the N aval Petrol e um Reserves . As 

a resul t ,  the Secretary of the Navy had the same basi c admi n i s trati ve 
authori ti es over the NOSRs as over the NPRs , i ncl ud i ng the a uthori ty to 

devel op and produce and to l ease . Th e Anvi l Po i nts  fac i l i ty transferred 
from the Department of the I nteri or to the Energy Research  and Devel opment 
Admi n i strati on  ( E RDA ) . 

I n  1971 , the Department of Energy Organ i zati on Ac t was enacted and 
tran sferred the authori ti es of the Secretary of the Navy over the NPRs and 
the NOSRs to the Secretary of Energy . I t  al so transferred the authori ti es 
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and functi ons  of ERDA to the Secretary of Energy , i nc l ud i ng custody of the 
Anv i l  Po i nts fac i l i ty .  J uri sd i cti on over the NOSRs and the Anv i l  Po i nts 

fac i l i ty rema i n s  wi th the Secretary of Energy at th i s  time . 

Descri pti on of NOSR 

NOSRs 1 and 3 a re l ocated in Ga rfi el d County ,  Co l orado , approximate ly  
e i ght  m i l es west of R i fl e ,  a nd  NOSR 2 i s  l ocated i n  Carbon and  U i ntah 
Co unti es , Utah , about 50 mi l es so uth of Ve rnal . NOSR 1 i s  40 , 760 acres of 
rugged h i g hl and country i n  wester� Col orado . NOSR 3 ,  wh i ch  adj o i ns NOSR 1 
on the east ,  south and west i s  approximate ly  1 4 , 130 acres i n  s i ze .  The 
el evati ons of NOSRs 1 and 3 range from 6 , 000 feet above sea l evel at NOSR 3 

to 9 , 300 feet above sea l evel at  NOSR 1 .  I t  occup ies  the southeast corner 
of the P i ceance Creek structural bas i n  where the surface rocks  are of the 

Green R iver formati on . Th i s  fo rmati on , wh i c h  conta i n s the o i l  shal e 
depo s i ts ,  i s  res i stant to weatheri ng and forms a spectac ul ar escarpment 

where i t  outc rops . The h i g h  tabl el and north and we st  of the escarpment has 
an el ev ation of about 8 , 500 feet above sea l evel and i s  known as  the Roan 
P l ateau . The escarpment ,  known as the Roan Cl i ffs , general l y  marks  the 
boundary between Naval O i l  Shal e Reserves 1 and 3 .  

At the time of i ts estab l i shment ,  NOSR 1 wa s consi dered a prime 
reserve . Mahogany Zone o i l  shal e ,  o utcroppi ng al ong the Roan Cl i ffs , pro­
v i ded v i sual ev i dence of the presence of good o i l  shal e i n  a bed averag i ng 

about  80 feet i n  th i c k ness . NOSR 1 i s  now known to conta i n approx imatel y 
2 . 3  b i l l i on  barrel s of o i l  recoverabl e from shal e mi neabl e by conventi onal 

m i n i ng systems . 

DOE has l eg i s l ative authori ty to expl ore , devel op , and/or l ease al l 
the NOSRs . Before fu l l - scal e producti on of shal e o i l  from the NOSRs can be 
i n i ti ated , however , suc h produc ti on mu st be approved by the Pres i dent and 
authori zed by a j o i nt resol uti on of Congress . I n  add i ti on ,  the Commi ttees 
on Armed Se rv i ces of the Se nate and the House of Representati ves must be 
con sul ted and the P re s i dent's approval must be obtai ned prior to the l ease 
of any part of the NOSRs . These approval s have not been sought or  obtai ned 
to date . 
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Need for Devel opment 

Current l aw prov i des that the Secretary of Energy shal l from time to 
time reexam i ne the need for the producti on of shal e o i l from the NOSRs . 
Th i s  was ,  i n  fact ,  the bas i s  fo r i n i ti ati ng the extens i ve pre- devel opment 
program wh ich  was commenced for NOSR 1 in 1977 . Thi s program was des i gned 
to devel op i nformation regardi ng env i ronmental factors , resource assess­
ment , and eng i neeri ng anal yses to fac i l i tate th i s  requ i red a sses sment . I n  
assessi ng th i s  need , a n  i s sue of great s i g n if i cance i s  the un i que status  of 
the NOSRs . The Exec uti ve Orders wh ich  set as i de the NOSRs al so establ i shed 
a spec if i c  purpose for them wh i ch i s  qu i te d ifferent from that of most 
other Federal mi neral l ands : to prov i de a ready reserve of l i qu i d  fuel s to 
a i de in the defense and secur i ty of the nati on . I n  1976 , the Nav al 
Petrol eum Reserve Producti on Ac t (Publ i c  Law 94-258 ) fu rther cl ar if ied the 
purpose of the Re serves by i ncl udi ng the fol l owi ng defi n i ti on of nati onal 
defense (in Secti on 201 (1 ) ) :  " ' Nati onal defense '  i ncl udes the needs of , 
and the pl anni ng and preparedness to meet , essenti al defense , i ndustri al , 
and m i l i tary emergency energy requ i rements rel ative to the nati onal safety , 
wel fare , and economy , parti c u l arl y resul ti ng from fore ign  mi l i tary or 
econom i c  ac ti ons . "  By i ncl udi ng in the term nati onal defense the concept 
of preparedness to meet forei gn econom i c  acti ons , suc h  as the 1973  Mi ddl e 
East o i l  embargo , th i s  Act hel ped establ i sh the c u rrent pre-devel opment 

program for NOSR-1 . 

NOSR 1 cannot be v i ewed as s impl y another parcel of Federal mi neral 
1 and , such as the 1 arge oi 1 shal e hol di  ngs managed by the Department of the 

I n teri or .  The un i que status of the NOSRs al l ows the government to control 
thei r devel opment and produc ti on i n  ways wh ich  e i ther cannot be done 

easi l y ,  or at al l ,  wi th other Federal hol d i ng s .  Secti on 7428 of Pub l i c  Law 
94-258 spec i fi cal l y  prov i des that : 

" Ev ery un i t  or cooperative  pl an of devel opment and 
operati on . . .  and every l ease affec ti ng l ands owned by the 
Un i ted States wi th i n  Naval Petrol eum Re serve Number 2 and  
the o i l  shal e reserves shal l conta i n  a prov i s i on authori z i ng  
the Secretary , subj ect to approval by the Pres i dent and to 
any l im i tati on i n  the pl an or l ease , to c hange from time to 
time the rate of prospecti ng and devel opment on , and the 
quanti ty and rate of producti on from , l ands of the Un i ted 
States under the r.l an or l ease , notwi th standi ng any other 
prov i s i on of l aw . ' 
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I n  practical terms , the Federal government reserves the r ight  to control 
not onl y devel opment , but al so production , such as by i nc reas i ng or 
dec reas i ng the produced quanti ty ,  or by d i rec ti ng that the produc ti on be 
sol d d i rectl y to the Defense Department wi thout enteri ng the regu l ar  

commerc i al marketpl ace , such as is  presentl y done wi th some of the 
petrol e um produced from the Naval Petrol e um Reserves in Cal i forn i a  and 

Wyom i ng .  Th ese types of control s affo rd the nati on the oppo rtun i ty fo r an 
assured , ded i cated , ready reserve of l i qu i d  fuel s for nati onal defense 

purposes . Th e capab i l i ty to have th i s  assured suppl y ,  to be uti l i zed 
d i rectl y  by the m i l i tary , stockp i l ed ,  or del i vered i nto the general 

marketpl ace , i s  cl early of s i gn i f icant strateg i c  impo rtance . 

As has been ampl y demon strated i n  the numerous publ ic forums a l ready 

conduc ted on the propo sed devel opment of NOSR 1 ,  the i s sue of devel opment 
i s  not at al l cl ear c ut .  Many fac tors must be cons i dered i n  mak i ng the 
determi nati on . These fac tors i ncl ude the strateg i c  impo rtance of NOSR 
production , the anti c i pated producti on of other o i l  shal e l ands , env i ron­

mental concern s ,  b udgetary constra i nts ,  nati onal energy goal s and po l i c i es , 
etc . Val i d  and persuas i ve arguments can be made on both s i des of the 

questi on . Favori ng the start of devel opment wo rk now are con s i derati ons of 
l ead time and the proven reserves of o i l  shal e on NOSR 1. G i ven the 

compl ex i ty and s i ze of the effo rt i nvol ved , no s i gn i fi cant produc tion of 
l i qu i d  fuel s products wi l l  be avai l abl e from NOSR 1 unti l fi ve to seven 

years after devel opment i s  i n i ti ated . The l onger the start of devel opment 
is put off ,  the l onger NOSR 1 wi l l  be i ncapabl e of effecti vel y  ful fi l l i ng 

i ts i ntended purpose as a strateg i c , ready reserve  of l i qu i d  fuel s .  Once 
product ion starts , NOSR li s proven reserves of 2 . 3  b i l l i on barrel s of o i l 

are suffi c i ent to susta i n  produc tion  for decades , even at the max imum rate 
tec hnol og i cal l y  feasi bl e .  NOSR 1 production i s  thus not a qui ck , short­

l i ved source of l i qui d fuel s .  Once �evel oped , however , i t  woul d prov i de an 
assured source of fuel wel l i nto the next century . 

The prima ry argument aga i n st the start of devel opment work now i s  
b udgetary constra i nts .  In  add i ti on , devel opment of NOSR 1 may generate 

s i g n i fi c ant env i ronmental and soci oeconom i c  impacts on NOSR 1 i tsel f and on 
the reg i on around NOSR 1 .  These impacts may be fu rther aggravated by o i l  
shal e and other energy rel ated devel opment proj ects o n  l ands near the 
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NOSRs , al though these have been curta i l ed presentl y .  Po stpon i ng the 
devel opment of NOSR 1 woul d avoi d any contr ibuti on to these potenti al l y  

adverse impacts . 

Rol e  of th i s  E I S  i n  the Dec i s i onmak i ng P rocess 

Th i s  programmati c E I S  i s  des i g ned to ful fi l l  the purpo ses establ i shed 
for these documents by the Nati onal Env i ronmental Po l i cy Ac t ( N EPA) and the 
Counc i l  on Env i ronmental Qual i ty ( CEQ )  regu l ati ons impl ementi ng NEPA:  ( 1 )  

to hel p the Department reach a deci s i on on the basi c , programmatic i ssue of 
whether or not to devel op NOSR 1 that i s  ba sed , in part , on an understand­

i ng of the env i ronmental con sequences of th i s  acti o n ;  (2 ) to i denti fy the 
env i ronmental effects i n  adequate deta i l  so that they can be compared to 

econom i c , soc i al , techn i c al and other cons i derati ons ; ( 3 )  i denti fy ,  at an 
earl y stage , the s i g n i f i cant env i ronmental i ssues deserv i ng of further 
study , thereby narrowi ng the scope of l ater , s i te spec i fi c  impact state­
ments ; ( 4 )  to study and descri be appropri ate al ternati ves to the propo sed 
acti on ; a nd ( 5 )  through the scop i ng process ,  pub l i c  heari ngs and the 
sol i c i tati on of comments , to encourage and fac i l i tate publ i c  i nvol vement i n  
dec i s i ons wh i c h  affect the qual i ty of the human env i ronment . 

It  i s  the Department ' s opi n i on that , on a broad bas i s of anal ys i s , it 
i s  the basi c dec i s i on of whether or not to devel op NOSR 1 wh i c h  acts as  the 
swi tch  to turn on or off var ious env i ronmental and other impacts . Th i s  
Programmati c E I S  presents an anal ys i s  of thi s broad l evel of impacts 
anti c i pated from the devel opment of NOSR 1 ,  and from a group of reasonabl e 
al ternati ves . Shoul d the deci s i on be made to devel op NOSR 1 ,  the exact 
m i n i ng ,  retorti ng and upgrad i ng processes and the ov eral l devel opment 

mechani sm ( i  . e . ,  l easi ng , government owned-contractor operated fac i l i ty ,  
. . 

etc . )  wi l l  l ead to further refi nements in the anal yses conta i ned i n  th i s  

E I S ,  and these wi l l  be deal t wi th vi a a draft and fi nal s i te- spec i fi c  ( and 
technol ogy- spec i fi c )  E I S .  I f  the dec i s i on to devel op NOSR i s  po stponed 

unti l some time i n  the future , the informati on and anal yses i n  the 
Programmati c E I S  wi l l  be reexami ned to determi ne thei r val i d i ty at that 

time . Shoul d it  be deemed necessary to update the data and anal yses , a 
suppl ement to th i s  Programmati c E I S  wi l l  be prepared and publ i shed pursuant 

to the procedures conta i ned in the CEQ regul ati ons impl ementi ng NEPA . I n  
addi ti on , the Department of the I nteri or (001) i s  prepari ng a programmati c 
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E I S  wh i c h  wi l l  descr i be  and anal yze al ternati ve strateg ies  for the 
devel opment of a l ong- term federal o i l  s hal e l ea s i ng program . Thi s E I S  

wi l l  i nc l ude anal yse s of the env i ronmental and soc ioeconom i c  impacts 
( i ncl ud i ng c umul ative impacts)  of proj ec ted shal e o i l  devel opment in the 

P i c eance Ba s i n  where NOSR 1 i s  l ocated . Al thoug h  the NOSR 1 proj ec t i s  
di fferent i n  certa in  key a spec ts from the federal o i l  shal e l ea s i ng 

program , the potenti al impac ts from a NOSR 1 proj ect ,  both s i te spec i fi c  
and c umul ati ve , are c erta i nl y  very s i m i l ar to those ant ic i pated from a 

shal e o i l  proj ec t under the federal l ea s i ng program . For th i s  reaso n ,  DOE 
i s  d i sc u s s i ng wi th 00 1 the fea s i b i l i ty of i ncl ud i ng a NOSR 1 s hal e o i l  

proj ect a s  one of the po tenti al devel opment proj ects covered i n  the 00 1 
programmati c E I S .  Thi s 00 1 programmati c E I S  shou l d be publ i s hed i n  draft 

form dur i ng the fo urth quarter of 1 982 . In add i ti on , 00 1 i s  presentl y 
prepar i ng a n umber of other E I S's wh ich  i nvol ve o i l  s hal e ,  s uch  as  the 

Proto type Oi l Shal e Leas i ng  Suppl emental E I S  and the U i nta Ba s i n Synfuel s 
E I S .  Any future NEPA compl i ance work for a NOSR 1 proj ect w i l l al so be 

coord i nated wi th these efforts . 

G i v en the l ac k  of any devel opment pl ans for NOSR 1 at  th i s  time , the 
Department con s i dered the so undness of publ i s h i ng a fi nal E I S  for what i n  
effec t i s  a " no ac t ion "  propo sal . Al tho ugh there were val i d  reasons  and 
precedents for not go i ng forward from the draft E I S ,  i s sued i n  September 
1 980 , the Department fel t that ,  on bal ance , the program and the pub l i c  
i nterest woul d be  best served by rev i s i ng the draft E I S  accord i ng to the 
comments rece i ved on i t  and i s su i ng a fi nal programmati c E I S ,  thereby 
compl eti ng at l east  thi s f irst pha se of the NEPA compl i ance process for the 
NOSR 1 proj ect .  
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3 .  ALTERNAT IVES  AND COMPARI SONS 

The obj ect ive of thi s Programmati c E I S  i s  to a s sess and compare the 
env i ronmental i mpacts of the produc ti on of l i qui d  fuel s by a number of 

al ternative means i ncl udi ng NOSR 1 shal e o i l  devel opment . Shoul d the NOSR 
1 al ternati ve be sel ec ted , then fi ve pol i cy opti ons  for devel opment have 

been exam i ned , and these are a sses sed and compared i n  thi s secti on . I n  
thi s sec ti on , al l al ternati ves and opti ons  are bri efl y descri bed and the i r  

impacts compared.  Deta i l s  are prov i ded i n  the secti ons and Appendi ces  
wh i ch  fol l ow.  

3 . 1  LIQU I D  FUEL SUPPLY AND CONSERVATION ALTERNATI VES 

I n  order to gauge the impact of the no- ac ti on pol icy opti on for NOSR 
1, the l i qu i d fuel that NOSR 1 coul d have prov i ded i s  po stul ated for suppl y 
by some equ i v al ent l i qu i d  fuel source , as noted i n  Secti o n  3 . 2  To enabl e 
mak i ng equi val ent quanti tati ve , not merel y general , compari son s ,  the 
al ternati ves wi l l  be represented by : 

o One or more pl ants of a spec i fi c  type and commerc i al modul ar si ze 
that can produce 50 ,000 and 200 , 000 BPD of l i qu i d  fuel 

o A spec i fi c  con servati on program w i th sav i ng s  of 50 , 000 and 2 00 , 000 
BPD  of l i qu i d  fuel 

o A spec i fi c  l oca l e for each al ternati ve �n an area capabl e of 
produc i ng  50 , 000 to 200 , 000 BPD more than c urrent product ion  

o A standard chart of  env i ronmental impacts to be  cal cu l ated i n  the 
same manner for each al ternati ve . 

The typ i cal process  or program representi ng eac h al ternati ve  was 

sel ec ted u s i ng these cri teri a :  

o Feasi bl e commerc i al producti on of at l east 50 , 000 BPD by 1990 

o Ava i l abl e env i ronmental , cost , and engi neeri ng data u sabl e at 
50 , 000 BPD  produc ti on . Impacts and costs for 2 00 , 000 BPD 
production were scal ed from i nformati on ava i l abl e at 50 , 000 BPD 
1 evel 

o Process  demonstrated at an acceptabl e scal e 

o E nv i ronmental em i ss i ons nei ther excessi vel y  l arge nor smal l 
compared wi th other processes  that coul d represent that tec hnol ogy 
al ternati ve . 
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Several proces ses  qual i fi ed for vari ous  al ternati ves , and fi nal 
sel ecti on was ba sed primar i ly  on data ava i l ab i l i ty .  Local e was sel ected 

based upon the ex i stence of a pl ant , pl ant desi gn , or E I S  for a parti cu l ar 
process at that l ocati on , prov i ded the l ocati on was thought to be repre­
sentati ve . If none of these exi sted , a general l ocati on was chosen as  
representati ve of  the area i n  wh ich  maj or devel opment coul d take pl ace . 

Re presentati ve proces ses  sel ected aS cl ternati ves are shown i n  Tabl e 3 -1 
and descri bed i n  deta i l  i n  the fol l owl ng secti on . 

Tabl e 3-1 .  Technol og i es Se l ected to Represent 
L i qu i d F uel Al ternati ve 

NOSR 1 O i l  Shal e :  Underground m i n i ng ,  comb i nati on of 
surface retorti ng and upgradi ng 

Con serv ati on : Transportati on sec tor , l i ght-duty 
vehi c l es  

Oi l Shal e Devel opment 
on Other Land : 

EaR : 

OCS : 

Tar Sands : 

Coal L i quefacti on : 

B i omass/Al cohol : 

Undergro und m i n i ng ,  TaSCa I I  
retorti ng , Co l ony Proj ect 

Steam i nj ecti on , Kern County , 
Ca l i forn i a  

P l atforms , Gul f of Mex i co  

Steam i nj ecti on , Conoco P roj ect ,  
Uv al de , Texas  ( See text)  

SRC I I , Morgantown , West V i rg i n i a 

Gra i n  fermentati on , Central 
Il l i noi s 

Th i s  approach prov i des numeri cal  resu l ts and , to the degree that pl ant 

sel ecti ons are representative , a reasonabl e basi s for quanti tati ve compar­
i sons  among al ternati ves . To the extent that l arge vari ati ons  i n  l ocal e ,  
pol l utants , hazards , or l abor force among candi dates  may precl ude repre­
sentati on of any one al ternati ve , thi s approach woul d not prov i de a val i d  
basi s for drawi ng general compari sons among al ternati ves . It shou l d be 
noted , however , that numbers presented shou l d be con s i dered as  rel ati ve 
rather than ab sol ute i nd i cators . 
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3 . 2  ALTERNAT IVE  L I QU I D  FUEL SOURCES - DESCR I PT IONS 

The ei ght al ternat i ves i n  Tabl e 3-1 are di sc u s sed in terms of how and 
why the sel ecti on was made and the technol ogy empl oyed .  In  the fol l owi ng 
secti ons , maj or env i ronmental impacts are pl otted on a comparati ve bas i s ,  
and the compari son s  are di sc u ssed . Most desc ri pti ons  and data fol l ow i n  
Sec ti o n s  4 and 5 and i n  the Append i ces . Because the data are extrapol ated 
from the resu l ts of smal l er- scal e tests , they shou l d be con si dered as 
approximati ons . 

NOSR 1 O i l Shal e* 

The reference shal e oi l producti on system cho sen for NOSR 1 i s  that 
sel ected earl y  in the Predevel opment P roj ect for i nterim ba sel i ne purpo se s . 

Sel ec ti on of that  produc ti on sys tem i s  based on i ts sui tab i l i ty to the 
NOSR 1 re sou rce and the ava i l ab i l i ty of adequate exi sti ng data ; no recom-
mendati on i s  impl i ed by i ts sel ec ti on .  

The reference system uses  room-and-p i l l ar m i n i ng ,  three di fferent 
types of surface retorts , a stra i ghtforward upgradi ng of the raw shal e oi l 
to a refi nery feedstock syncrude , and pi pel i ne transportati on of that 
product .  There are seven di rect- and two i nd i rect- fi red retorts that 
handl e coarse ore , and one i ndi rec t- heated retort uti l i zi ng a sol i d  heat 
transfer  medi um for handl i ng al l the ore fi nes . Mi ne and pl ant are l ocated 
in the northwest quadrant of NOSR 1 near Hol e 18 ( TRW 41 x- 1 3 ) ,  abou t  1 3  
m i l es northwest o f  Ri fl e ,  Col orado . The produc t pi pel i ne run s from the 
pl ant s i te to Casper , Wyomi ng . Onsi te surface d i sposal of spent shal e i n  a 
sui tabl e canyon i s  the reference des i gn ,  al though return of spent  shal es to 
m i ned areas i s  be i ng cons i dered . 

The pl ant output i s  nom i nal l y  50 , 000 BPD . Maximum practi cal  produc­

t i on rate on NOSR 1 i s  200 , 000 BPD , a rate susta i nabl e for over 20 years . 
The predevel opment pl an , however , i s  based on the 5 0 , 000-BPD producti on  
rate . Thi s E I S  analyzes  the reference 50 , 000 BPD , and i ntegral mul ti pl e s  
o f  the resu l ts for thi s fac i l i ty wi l l  b e  used for l arger fac i l i ti es . 

* Materi al for thi s sec ti on i s  based on "Shal e Oi l P roducti on System 
Reference Case Study" , a report by TRW ,  J une 1 979 ; and Append i x B of the  
present document . 
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Conservati on 

There are three maj or conserv ati on areas : res i denti al and commerc i al 

b u i l d i ngs , transportat i on ,  and uti l i ti es .  Of the three , conservat ion i n  
the transportati on sector has the most  di rect i mpact on l i qu i d fuel use . 
Among several transportat ion conservat ion opti ons , reduced veh i cl e  we i gh t  
was chosen to represent the conserv ati on al ternati v e .  Th i s  opt i on was 
selected s i nce i t  al l o ws impacts rel ated to reduced ga sol i ne consumpt i on to 
be cal c ul ated wi thout requ i ri ng assumpti ons  to be made concerni ng changes 

i n  l i fe styl e ( such as  i n  the case of s h i fts from cars to mass transi t) or  
addi ti onal secondary env i ronmental impacts ( such  as  the  a i r pol l uti on 
em i s s i ons  attrib utabl e to buse s ) . Thi s sel ecti on , therefore , prov i des the 
greatest benefi c i al impact to soc i ety for the reference amount of l i qu i d 
fuel sav i ngs . 

On l y  l i g ht-duty ,  gasol i ne- powered pas senger cars are con s i dered i n  
th i s anal ys i s .  Total fl eet em i s si ons for E PA  cri teri a pol l utants are 
proj ected for 1990 u s i ng emi ss i on factors devel oped by EPA . The reducti on 
in em i ss i ons  i s  c al c u l ated from a nati onal sav i ngs of 50 , 000 BPD  of gas­
ol i ne .  Thi s fue l  effi c i ency i mprovement i s  assumed to resul t from a 
decrease i n  veh i cl e we i ght only , thus factors wh i ch woul d c ha nge the veh i -

c l e emi ss i o n s , suc h 
not be con s i dered .  
u s i ng l es s  gasol i ne 

as eng i ne mod i fi cati ons  or changes i n  vehi c l e use , need 
The reducti on i n  emi s s i ons  wh i c h  wou l d resul t from 
al so i s  cal cu l ated for the Denver area ( see Secti on  5 ) .  

Al though thi s i s  a hypotheti cal case , veh i cl e  wei ght  reducti ons are a very 
pl aus i b l e means  of i nc rea s i ng veh i c l e gasol i ne m i l eage . I t  i s  assumed 
veh i cl e  wei ght red uc t i on woul d be accommodated dur i ng annual model year 
changes . 

Oi l Sha l e  Devel opment on Other L ands 

The representati ve case sel ected for thi s al ternati ve i s  the Col ony 

Proj ect ,  whi c h  uti l i ze s  the TaSCa I I  retort i ng process . A n umber of 
proces ses were eval uated before Col ony was sel ected : TaSCa I I ,  Paraho , 
Un i on B ,  Super i or , Lurgi , Hytort , Oc c i dental , and Geok i neti c s .  Geok i ne­
t i c s , Hytort , and Lu rg i  were not c hosen because of the smal l s i ze of thei r 
demonstrati on s .  Oc c i dental l ac ked a successfu l  l arge- scal e test  and di d 
not meet the necessary i nformation standards . Adequate data for Super i or  
a nd  Un i on processes  were unav ai l abl e .  
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Col ony ( TOSCO I I  process )  h as  compl eted a detai l ed eng i neeri ng des i gn 
and cost estimate and an E I S .  TOSCO has o perated a l arge 1 , 000 -TPD sem i ­
works pl ant ( about 750 BPD )  a nd has extensi ve i nformati on o n  pl ant c harac­
teri s ti c s .  P araho and U n i on are al so wel l advanced in pl anni ng ; however , 
Col ony ' s esti mated date of 1 985 for commerc i al operati on of a 47 , 900-BPD 
pl ant and the vol ume of ava i l abl e data make Col ony a good c ho i ce . 

The Col ony Devel opment Operati on i s  l ocated on the south edge of the 
P i ceance Basi n at the head of the P arachute Creek Val l ey .  Wh i l e adequate 
to support a 50 , 000-BPD fac i l i ty ,  that property i s  probabl y not adequate to 
support a 200 , 000-BPD  fac i l i ty .  To perform the necessary compari sons  a t  
the h i g her produc ti on  rate , we wi l l  con si der that some unspec i fi ed adj acent  
l and wi l l  be  uti l i zed , as  necessary . 

The Col ony produc ti on sys tem i nv ol ves  conventi onal room- and- pi l l ar 

m i ni ng and fi ne crushi ng of the ore . The TOSCO I I  retort uti l i zes hot 
ceram i c  bal l s  to heat and retort the shal e .  The spent  shal e i s  cool ed and 

wetted before d i s po sal . The raw shal e o i l  i s  upgraded before bei ng 
transported to refi neri e s  by pi pel i ne .  

E nhanced O i l  Recovery ( EOR )  

B ased upon the J u l y  1 979 report from the DOE Work i ng Group on  E nhanced 
O i l  Recovery , U nconventi onal  Gas , and Oi l Shal e , and rei nforced by i nd ustry 
esti mates , i t  i s  bel i eved onl y two E OR processes  wi l l  produce si gni fi cant 
quanti ti es of o i l  by 1990 .  They are steam i nj ec ti on and CO2 fl oodi ng . 
Currentl y ,  abo ut 373 , 000  BPD  of o i l  are produced by EOR ; 250 , 000 by s team 
i nj ec ti on ;  about 1 00 , 000 by CO2 i nj ec ti o n ;  and  the remai nder by c hem i cal 
and pol ymer fl oodi ng . Steam i nj ec ti on  accounts for 99  of  196  EOR proj ects , 

wi th 72 of those i n  Kern County ,  Cal i forni a .  By 1990 ,  steam i nj ec ti on i s  
expec ted to produce 450 , 000 BPD ; a nd CO2 i nj ec ti on , 400 , 000 BPD . Al though  
CO2 wi l l  h ave the greater rate of i ncrease , steam i nj ec ti on prov i des  
greater data avai l ab i l i ty and  concentrati on of proj ects , and l onger peri od 
of operati on . Therefore , steam i nj ec ti on i n  the Kern County area was 
sel ected to be representati ve of EOR technol ogy . 

Both s team soak and s team dri ve processes are w i del y u sed . I n  the 

steam soak process , l arge quanti ti es  of steam are i nj ec ted i nto a produc i ng 
wel l and al l owed to soak i nto the formati on . The heated o i l , h av i ng more 
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mob i l i ty ,  i s  then al l owed to fl ow i nto the wel l . I n  the steam dri ve  
process , separate wel l s  are u sed for steam i nj ec t i on and o i l  producti on . 

Outer Conti nental Shel f Petrol eum ( OCS ) 

OCS o i l  production i n  the Gul f of Mex i co was sel ected as the 
representati ve case for OCS producti on . Locati on of OCS producti on i s  the 
most s i gni fi cant vari abl e i n  determ i n i ng env i ronmental impacts of OCS 
devel opment . Impacts wi l l  vary ac�ord i ng to producti on depth , weather 

condi t i ons , geol ogy , transportati on modes , l evel of product i on , and 
requ i rements for onshore process i ng fac i l i ti es--al l functi ons  of the 

l ocati on . Of the 15 OCS areas under con s i derati on by the B ureau of Land 
Management for new l ea s i ng in  the peri od from March 1980 to February 1985 , 

onl y f ive are expected to produce o i l  at rates of  200 , 000 BPD  or greate r .  
These areas are the Chukch i  Sea ,  Beaufort Sea ,  Navari n Bas i n ,  Gu l f o f  
Mex i co ,  and Southern C al i forn i a OCS , i ncl ud i ng Santa Barbara Channel . ( See 
Reference 19 , Secti on 5 ) .  

The fi rst three areas are l ocated on port i on s  of the Al aska OCS ,  
c haracteri zed by such extreme cond i ti ons a s  severe storm acti v i ty ,  shear 

i ce , mov i ng pack i ce , and permafrost . The Chukchi Sea l ea se sho ul d produce 
more o i l  than any of the other new l eases , but d ue to these d i ffi cu l t 

cond i t ions  peak producti on i s  not anti c i pated unti l 1994 . Al l of these 
areas are sen si ti ve to o i l  sp i l l  damage . By contrast , OCS production i n  

the Gu l f of Mex i c o  and Southern Cal i forn i a  wi l l  operate under more moderate 
cl imatic  cond i t i ons . However , the Southern Cal i forni a OCS i s  i n  an area of  
h i g h  sei smi c ri sk and  i s  al so hi g hl y  sen s i ti ve to spi l l  damage .  The Gul f 
OCS experi ences frequent h urri cane act i v i ty ,  and fac i l i ti e s  must be 
desi gned to wi thstand h i g h  wi nds and waves . The Gu l f area i s  moderatel y 
sen s i t i ve to o i l  sp i l l  damage . New produc t i on i n  the Gul f w i l l  peak before 
1990 , whereas produc ti on off Sou thern Cal i forn i a  wi l l  peak between 1991 and  
1993 .  

Any one o f  these fi ve areas coul d have been sel ected to represent the 
OCS al ternati ve . P roducti on i n  the Gul f of Mex i co was sel ected primari l y  
because of i ts earl i er producti on potenti al . The general si te sel ected i s  
a t  a 400- ft depth  100 m i l es offshore al ong an extens i on of the Texas­
Lou i s i ana border . 
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Conventi onal fi xed pl atforms  are used for most  Gu l  f of Mex i co OCS o i . l 
producti on . The p l atfo rms are typ i c al l y steel -j acketed structures whi c h  
rest on the sea fl oor .  From these pl atforms  a number o f  wel l s  are dri l l ed .  
Three p l atforms wou l d repre sent a 50 , 000 -BPD c ase and  11 pl atfo rms wou l d 

represent a 200 , 000-BPD c ase . Oi l ,  water , and natural gas produced from 
the wel l s  are separated on the pl atform .  The o i l  i s  metered and pi ped to 

shore . Natural gas , i f  present , i s  dehydrated , pres sur i zed , metered , and 
pi  ped to shore . 

Tar Sands 

Most  effort i n  tar sands i s  bei ng concentrated on the Canad i an 
depos i ts .  I n  the Un i ted States , other than sma l l - scal e DOE proj ec ts , 
effort i s  bei ng concentrated i n  that  bl urred di v i di ng l i ne  between heavy 
o i l  and tar sands . The Getty proj ect i n  the di atomaceous earth depo s i ts o f  
Cal i forn i a  fal l s  i nto such a category . 

The CONOCO South Texas Tar Sands Proj ect i s  pos s i bly  the U . S . tar 
sands proj ect most  advanced toward commerc i a l producti on . The CONOCO 

process i s  qu i te i nnovati ve and several patents are pendi ng . Because of  
the  patent si tuati on  and  sens i ti v i ty of thi s  new proj ec t 1 s c ompeti ti ve 
posi ti on ,  CONOCO was abl e to suppl y only parti al i n formati on . In addi ti on , 
CONOCO p l ans  onl y 10 , 000-BPD producti on  by 1990 , whi c h  does  not al l ow for a 
fai r compari son to be made wi th other , l a rger- scal e proj ec ts . 

Al though some prel i m i nary CONOCO data regardi ng bas i c  technol ogy 

parameters exi st , i nsuffi c i ent i nfo rmati on prec l u des any reasonabl e 
assessment of i mpacts due to tar sands  devel opment . Therefore , tar sands 

wi l l  not be i ncl uded i n  the c ompari son of al ternati ves . 

Coa l  L i quefacti on 

F i ve l i quefacti on processes were i nvesti gated , two i ndi rect  and three 
di rec t .  The i ndi rect processes are SASOL and Mob i l M-gasol i ne .  The di rec t 

processes  are SRC I I , H-Coal , and Exxon Donor Sol vent ( EDS) . Al though  
SASOL i s  the onl y  process i n  c ommerc i al o perati on ( So uth Afri ca ) , and uti l ­
i zes a modi fi ed  F i scher-Tropsch process , l ac k  of avai l abl e data precl uded 
i ts c h o i ce . Mob i l  M-gasol i ne uses  L urgi gas i fi cati on , a proven process , 
fol l owed by methanol syn thes i s .  Methanol - to- gaso l i ne conversi on i s  a 
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propri etary Mobi l  process  that has been tri ed onl y at bench scal e .  More­

over , e nv i ronmental impacts for the i ntegrated uni t are unknown , precl udi ng 

the cho i c e  of Mobi l  M-gasol i ne .  

A 2 50-TPD ( 4 50-BPD )  p i l ot pl ant for EDS i s  under constructi on , but 

operati ons to-date have b een conducted onl y at  1 /2 TPD ( 1  BPD ) .  Scal e- up 

from that  l ev el to commerc i al scal e does not prov i de env i ronmental data of 

suffi c i ent con f i dence to meri t the c ho i ce of EDS .  A 3-TPD ( 6 -BPD ) uni t has 

b een operated for H-Coal  and a 6 00-TPD ( 1 , 1 00-BPD )  p i l ot pl ant is  under 

con struc ti on . Wh i l e  thi s may prov i de adequate future data , i n formati on  

ex i sts on l y  for the 3-TPD u n i t .  Aga i n ,  the scal e- up fac tor wei ghs  agai nst  

the c ho i ce of H -Coal . 

A 50-TPD ( 90-B P D )  p i l ot pl ant has been operated for SRC I I  a nd a 

6 , 700-TPD ( 1 2 , OOO-BPD)  demonstrati on pl ant i s  i n  des i gn for Morgantown , 

West V i rg i ni a .  The scal e- up fac tor i s  l owest for SRC I I , more data of 

sati s fac tory confi dence l evel are avai l abl e ,  and Morgantown i s  repre­

sentati ve  of areas i n  whi ch the fi rst l i quefacti on pl ants wi l l  be bui l t .  

Therefore , SRC I I  at Morgantown was c hosen as representati ve  of the coal ' 

l i quefac tion  al ternati ve . 

The pri mary processi ng sec ti ons  of SRC I I  consi st of coal - s l urry 

preparati on , d i ssol ver , refi ni ng ,  recycl e gas treati ng and compress i on ,  and 

hydrogen recovery .  Other  sections  i nc l ude hydrogen producti on , gas pl ants , 

and secondary recovery system. The pl ant i s  des i gned wi th uti l i ti e s  

i nc l uded except el ectri c power , wh i ch i s  purchased from a l oc al uti l i ty .  

B i omass/Al cohol 

Grai n fermentati on to produce ethanol for use i n  gasohol or al cohol 

fuel producti on was sel ec ted to represent the b i oma s s/al cohol al ternati ve . 

The pl ants wi l l  be l oc ated i n  Cent�al I l l i noi s .  Ethanol from gra i n was 

chosen because the technol ogy i s  state-of- the- art and c u rrentl y  demon­

strate s better econom i c s  than produc ti on by other means of l i qu i d  fuel s 

from b i omass . L i qu i d  fuel s are produced from b i omass primari l y  e i ther 

through b i ol ogi cal or thermochem i cal  conversi on proces ses . Pyrol ysi s  

tec hni ques are under devel opment by both Occ i dental Research Corporati on  

( ORC ) and P i ttsb urgh Energy Tec hnol ogy Center  (PETC ) . Both proce s se s  

produce a heavy fuel o i l . ORC fl ash pyrol y s i s  has b een demon strated at a 
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200-TPD scal e i n  Sa n D i ego , Cal i forn i a ,  us i ng  mun i c i pal sol i d  waste as  
feedstock . P rocess and env i ronmental data for these processes are not a s 
readi l y  avai l abl e a s  for ethanol fermentati on . Ac i d  hydrolys i s of cel l u­
l o sic  wastes and sub sequent fermenta t i on was not c ho sen because i t  i s  i n  a n  
earl i er devel opmental stage tha n  gra i n  fermentati on . For the se rea son s ,  
gra i n- to-al cohol proces ses are more l i kel y to make a sub stanti al l i qu i d  

fuel s contri buti on by 1990 than fermentati on of cel l ul os i c  wastes o r  pyrol ­
ysi s of sol i d  waste . The Central I l l i noi s l ocat ion was chosen beca use raw 

materi al s suc h as gra i n and coal are cl ose at hand , and a l ocal  market 
exi sts for agricu l tural byproducts . S ixty-fi ve percent of c u rrent ga sohol 

produc ti on i s  from th i s  area . 

The reference case chosen for b i  omass/ al cohol i s  an energy-conserv i ng 
pl ant des i gn by R. Katzen Assoc i ates . The des i gn i ncorporates tradi ti onal 
fermentati on processes  and demonstrated energy con servati on processes , 

al though no pl ant of th i s type has been b u i l t .  The pl ant i s  des i gned to 
produce 50 m i l l i on gal l on s  of 199  proof ethanol ann ual l y  ( 3 , 600 B PD )  from 
corn . Fo urteen such pl ants woul d produce an average 50 , 400 BPD  of ethanol . 

P referred Al ternati ve 

I nc l uded among the al ternat ives  to NOSR 1 devel opment i s  the opti on of 

" no act i on at thi s t ime " . Thi s i s  the c urrent preferred al ternati ve for 
the Department of Energy based upon a ho st of fac tors eval uated i n  J u ne 

198 1 , i ncl udi ng adm i ni strat ion pol i cy ,  the pace of i ndustry devel opment , 
nati onal petrol eum demand , potenti a l env i ronmental impac ts and the l i ke . 
The " no ac ti on" al ternati ve does not mean , however , that al l acti on on  NOSR 
1 cea se s . In stead , i t  mean s  no acti on wi 1 1  be taken by the government at 

th i s  t ime to move to devel op NOSR 1 ,  al though the des i rab i l i ty of doi ng so 
wi l l  be peri odi cal l y  reev al uated . Env i ronmental basel i ne mon i tori ng , 

meteorol ogy mon i tori ng and hydrol ogy i nvesti gati ons wi l l  al so conti nue i n  
an effort to ach i eve the best understandi ng pos si bl e of the NOSR 1 

ecosystem . 

3 . 3  ENERGY EFF IC I ENCY COMPAR ISONS 

E ffi c i ency of energy suppl y al ternati ves can be c al c u l ated i n  a 

vari ety of ways . Th ree of the most often used , net energy , thermal and 
system effi c i ency , wi l l  be i ncl u ded in the tec hnol ogy descri pti ons i n  
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Append i x  B .  I t  shou l d be noted that  these effi c i ency cal cu l ati ons  are 
d i ff icu l t and time consum i ng and that some data needed may not be ava i l abl e 
for a gi ven technol ogy . A deta i l ed net energy effi c i ency anal ys i s for the 
proposal and al ternati ves i s  presented i n  Append i x C . Thennal and system 

effi c i ency are desc ri bed i n  the i ntroduc ti on to Append i x  B .  Ne t energy 
effi c i ency cal c u l ati ons are presented i n  terms of barrel s of o i l  equ i va l ent 

( BOE ) produced for each BOE i nvested . Others are in percentages . Ne t 
energy effi c i ency compari sons are shown i n  F igure 3- 1 .  

3 . 4  ENVIRONMENTAL IMPACT COMPARI SONS 

Devel opi ng any of the tec hnol ogy al ternati ves d i sc u s sed above wi l l  
h ave adverse effec ts on the l oca l  env i ronment where such devel opment 

occ urs , except for the conservati on case wh i ch wi l l  have a sm al l benef i c i a l 
effec t nati onwi de . The degree of impact wi l l  depend on fac tors such as 

emi ss i ons or water requ i rements d i rec tl y  rel ated to the process , to the 
successfu l  use of mi ti gati ng measures , and on the abi l i ty of the env i ron­

ment to accommodate the res i d ual fac tors . In the fol l owi ng di sc u s s i on , the 
env i ronmental impac ts of these al ternati ves are compared quanti tat i vel y  
wherever pos s i bl e ,  and qual i tati vel y  el sewhere . 

Fi rst , a i r  po l l utant  em i s s i ons  from the seven technol ogy al ternati ves 

are compared i n  Fi gure 3-2 .  Em i s s i ons data from Sect ion  5 and Append i x  B 
have been nonnal i zed to a produc ti on l evel  of 50 , 000 BPD . Da ta c i ted for 

the NOSR 1 ,  conservati  on , other o i l  shal  e ,  coal 1 i quefacti  on EDR and 
b i omass/a l cohol  cases represent control l ed em i ss i ons . However , control l ed 

em i s s i ons  data fo r OCS are unava i l abl e .  In th i s  c ompari son the DCS r i g s  
are assumed to be a suffi c i ent d i s tance from shore ( a s defi ned by USGS 

regu l at i on s )  so as not to requ i re a i r  pol l u ti on control s .  

Po l l u tant emi ss i o n s  are presented to enabl e mak i ng a gro s s  quanti ta­
ti ve compari son of al ternati ves . A better c ompari son would be i n  terms of 
a i r  qual i ty impac ts wh i c h  are not a functi on of pol l u tant  em i ss i o n s  al one . 

Exi sti ng a ir  qual i ty ,  weather patterns , c l imate , terra i n ,  and c umul ati ve 
effec ts of mu �ti p l e po l l utant sources  i n teract i n  a spec i fi c  l oca l e to 
prod uce the a i r qual i ty impac t .  To i nd i cate acc uratel y the effect tha t  
em i ss i on s  wi l l  have on the env i ronment requ i res deta i l ed ,  s i te- spec i fi c  

model i ng .  Model i ng of a i r  qual i ty impacts wou l d  al so fac i l i tate i denti fi ­
cati on of potenti a l l y  non- l i near rel ati onsh i p s between producti on l evel s .  

3- 10  



90 

85 

20 

c 
LlJ 
"'" tf) 
LlJ 
> � 
LlJ 
0 
CIl 
a:: 
LlJ 15 c.. 
c 
LlJ 
U 
::J 
C 
0 
a:: 
c.. 
LlJ 
0 
CIl 

10 

5 

o 

10.3 

NOSR 1 

N/A 

OTHER OIL 
SHALE 

CONSERVATION 

'Using purchased coal 
"Using captive coal supply 

87.9 

EOR OCS COAL 
LIQUEFACTION 

Figure 3-1. Net Energy Efficiency 

3-11 

BIOMASS 



W I 
N 

S02 Emissions 

Area Air 
Quality 

Status(2) PSD PSD PSD NA - PSD NAJPSD 

1 0,000 

B,OOO 

6,000 

4,000 

13 2,000 
>-
Q) 0 I VIJ VA VA em [f, yo 

a.. .:;. 
III 
g -2,000 I-

-4,000 

-6,000 

-B,OOO a-

-1 0,000 

-2,BOO 

c: "0 0 
QJ ::: 

a: III '" 
III '" � 
o e (11 
Z U lli  

c: c: - 0  U 

i5 (11 
"' iii 
(1I .r:  oS lil a: 

o 0 
w 

c: 
.2 

Ci u  0 '" 
III U Qi 
u 

� 

o g 

<II <II '" E 
o 
iii 

1 0,000 

B,OOO 

6,000 

4 ,000 

� 2,000 
>-
... 
(11 0 Q. 
<II c: ::. -2,000 

-4,000 

-6,000 

-B,OOO 

- 1 0,000 

NO. Emissions 

PSD NA PSD PSD - PSD PSD 

c: "0 .2 
(11 -

a: <II '" '" � III 
0 � � 
Z o c: ..5 0 

u 

7,200 

-27,000 

i5 (11 "' iii 
(1I .r:  oS III a: 

o 0 
w 

UNK (3) 

c: 
.2 <II 

- u  <II 
'" '" '" E 0 _  

III U (11 0 � iii u CT 
0 :.J 

CO Emissions 

Area Air �I ______________ ..., 
Quality 

Status(2) PSD NA PSD NA - PSN NA/PSD 

1 0,000 

B,OOO[ 
6,000 

4 �l :;; 2,000 
:. 650 
... r?":l 
(11 0 Q. 
<II 
c: ::. -2,000 

-4,000 '-

-6,OOOt 
-B,OOO 

-10,OOOr 
a: 
III 
0 
z 

270 330 

t/A 

� 
� 
1Z:l -91 ,OOO 

c: 
"0 .2 
(11 - i5 OJ <II '" '" � "' iii 
(11 (11 (1I .r:  ... <II oS lil a: o c: ..5 0 o 0 U w 

Notes: 
( 1 )  E J1 l ISSIOI l� data l l u l f l l a l l L t · d  

1 0  50,()OU BPO p f Ud l lC l lll l l 

( ;.»  A f ea C O f l l p l l < I I ICe w i l l i  ii l l  
q l l a i l l y  sta l l d a f d �  

N A  1 1Ul l i: l t ti.t l l l l l lL' l l t  < t l  � : ( j  
PSD p f ,:ve l l l i o l l  of  slql l l f l l . " f l l  

dL'h: I I O I  a t l U r l  ( \ 1  l:d 
(J ) L J N K  L J I l K I lU W I l  

( < l a I d  l Iu l  aVdl lal Jl t : )  

1 70 � UNK (3) 

legend: 

� COll l rolled E I l I l �� Il ) f l  I h" u f  
e l l l l �Sf O I l  C O l l t f U l  eq l l , ! " " " 1 1 1  

U l l C o l l l f U lled E I I I I SSIOI l N : )  � e f l l l SSIOIl  u) l l l f U l �  

c: 
.2 <II 

- u  <II '" '" '" 0 _  E 
III U (11 0 :J iii u CT 
0 :.J 

F i g ure 3- 2 .  Ai r Po l l utant  Emi s s i ons  Norma l i zed  to 50 , OOO- BPD  P roduc t i o n  Leve l  



He Emissions TSP Emissions 
Area Air 

Quality PSD Status(2) NA PSD NA - PSD NA PSD NA PSD PSD - NA N A  

Notes: 
10,000 1 0,000 ( 1 )  Emissions data normal ized 

to 50.000 BPD prod uct ion 

8,000 1-- 8,000 t-- (2 )  Area compl i a n ce wi th a i r  

qual i ty  standards 

NA nonatta i n me n t  a rea 
6,000 I- 6,000 t- PSD preve nt ion of slgrl l f i c a n t  

deterioration area 

4,000 I-

"
OO

T (3 )  UNK U n k n own 
(data not avai lable) 

ca 2,000 1 ,200 "- 2,000 co 720 III III 950 1 , 1 00 
>- 1 60 >- � 1 1 0  1 1  � UNK (3) Q; UNK (3) Q; � 
0.. 0 0.. a 

w .. .. c C I 0 � -2,000 ' -840 
I- -2,000 

w 
-4,000 -4,000 t- legend: 

-6,000 l- f:%::t -•• 000 [ � Con t rolled E m iSSion-Use of 

e m i SSion cont rol equi pment 

-8,000 I-- � -8,000 � Uncontrol led E m i SSion-No 
em iSSion controls 

-10,000r � -1 2,000 
-1 0,0001 

c c c: c: '0 .2 0 111 .2 .. '0 .2 0 111 .2 .. 111 - 111 -.. co - ij  .. II: .. co - ij  .. II: co � "- iii co co � "- iii co 
III co co E III co co E ! 51 � .c: 0 _  t!! III 1II .c: 0 _  0 U C _ Ill II: III 0 III 0 0 u .. S ill II: III 0 111 0 Z 0 o S- iii z c c: :l iii ..5 0  0 - 0 o 0 0 0" 0 W 0 :i 0 w 0 :i 

F i gu re 3- 2 .  Ai r Pol l utant Emi s s i on s  N o rmal i zed to 50 , OOO-BPD P rodu c t i on Level  ( Co nt i n ued ) 



Un fortu natel y ,  adequate model s wh i c h can represent d i spersi on i n  rough 

terra i n  such as that fou nd in the P i ceance B a s i n  have nei ther been 

devel oped nor val i dated for ei ther short or l ong di stances . 

Ai r qual i ty impac t model i ng data are ava i l abl e for the Col ony proj ec t . 

Th i s  data may be found  i n  the Fi nal E I S for Co l ony Dev el opment refere nced  

in  Section  5 .  Model i ng resul ts recentl y have al so bec ome ava i l abl e for an  

SRC- I I demon strati on proj ec t and  may be found i n  the "Fi nal Env i ronmental 

Impac t  Statement , Sol vent Refi ned Coal - I I  Demon strati on  Proj ect ,  Fort 

Marti n ,  West V i rg i n i a "  DOE/E I S-0069 . E I S s  avai l abl e for OCS d evel opment 

and the env i ronmen tal a ssessment of an EOR proj ect do not pre sent a i r 

qual i ty i mpac t model i ng data . E I S s  are not avai l abl e for the other 

al ternati ves . 

Of even greater i mpo rtance than the ai r qual i ty i mpact of a si ngl e oi l 

shal e devel opment i n  the P i ceance B a s i n  i s  the c umul ati ve ai r qual i ty 

i mpact ( and other env i ronmental i mpac ts ) o f  a total i ndu stry devel opment i n  

the B a si n ,  i ncl udi ng o i l  shal e ,  u ran i um ,  coal , gas , o i l , el ec tric power 

generati on , weapo n s  establ i shmen ts , and new and enl arged communi ti e s . Suc h 

a com prehensi ve anal ysi s i s  pre sentl y bei ng done by the De partment of the 

I n teri or for i ts programmati c E I S  on i ts l ong term o i l  shdl e l ea s i ng 

program . 

A rev i ew of the Col ony E I S  shows that the hi ghest mean concentrati on 

l ev el s as a resul t of em i s s i ons occ ur i n  a c i gar- sha ped area ori g i nati ng at 
the pl ant si te and extendi ng i n  the prevai l i ng wi nd ( north- northeast ) 

d i rec ti on . The effect of mul ti pl e pl ant s i tes coul d have a strong addi ti v e  

effec t o n  ambi ent ai r qual i ty i f  they were s i ted  al ong the prevai l i ng wi nd 

d i recti on , and spaced wi th i n  a few m i l es of each other . Such cond i ti ons do 

occ ur for NOSR and Mob i l  ( 6  to 8 mi l e  spac i ng ) ,  Un i on and Col ony ( 5  mi l e  

spac i ng ) , and other combi na ti ons of rel ati vel y  i nacti ve l and hol di ngs al ong 

the sou thern ri m of the P i ceance Basi n .  Ac tual ai r qual i ty val ues wi l l ,  o f  

course , i nvol ve very spec i fi c  con s i derati on of l ocal wi nd patterns , 

terrai n ,  and em i ss i ons . 

The Fl at To p s  W i l derness  Area i s  a Cl a s s  I a i r  qual i ty area l ocated 

some 40 m i l es northeast ( i  . e . ,  downwi nd )  of NOSR . S i nce the pol l utant 

concentrati on standards are far l ower in suc h an area , and v i s i b i l i ty coul d 

concei v abl y be adversel y affec ted by even l ower concentrati ons , both i s sues  
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must be addressed i n  and s i te- spec i fi c  E I S .  The terra i n between the 
P i ceance B a s i n  and Fl at  Tops i s  extremel y rugged , wh i ch  makes di ffus i on  

anal ysi s very uncertai n ,  especi al l y  over the  l arge di stances i nvol ved . To 
our  knowl edge , there are no general ly  accepted cal c u l ati ons showi ng the 

i mpact on Fl at  Top s  from an o i l  shal e pl ant  i n  the P i ceance Ba si n .  I n  a 
worst-case si tuation , one cou l d  expec t  that em i s s i ons from NOSR , Col ony , 

Un i on , Mobi l , and  po s si b l y  C-b , shou l d there be pl ants on each of these 
properti es , coul d contrib ute c umu l ati vely  to the ai r pol l uti on at  Fl at  
Top s . I n  the proj ect- spec i fi c  E I S ,  thi s cumul ati ve  impact ,  a nd  i ts effec t 
on v i s i b i l i ty ,  wi l l  be addres s � l . 

The status of the ai r qual i ty control reg i on s  i n  whi c h  each reference 
energy al ternati ve i s  l ocated is i denti f i ed i n  F i gure 3 - 2  as nonattai nment  
( NA )  or  preventi on of  s i gni fi cant  deteri orati on  ( P SD ) , b ased on  1 977  data . 
Thi s i nfo rmation i s  presented as a gross i nd i cator of exi sti ng ai r qual i ty 
at  each reference si te .  I n  a reas wh i c h  are NA , the amb i ent a i r  qual i ty 
standards are not bei ng met for a spec i fic  pol l u tant . Pol l u tant o ffsets 
( reduc ti ons  i n  pol l utants from other sources )  are requi red in cases where a 
new fac i l i ty i s  s i ted i n  a nonattai nment area . I f  an area i s  cl a s s i fi ed a s  
atta i nment , amb i ent  ai r qual i ty standards are bei ng met . However , thi s 
i n formati on does not i nd i c ate the ab i l i ty of an area to ab sorb i ncreased 
pol l utant  l oad i ng .  Thi s must be determi ned on a si te- spec i fi c  basi s 
through anal ysi s of exi sti ng ai r qual i ty and deta i l ed model i ng of pol l utant 
di spersi o n .  Neverthel ess , those energy al ternati ves  l ocated in  a P SD a rea 

for any em i tted pol l utant may face as  much d i ffi c u l ty i n  devel opment a s  
those l ocated i n  N A  area s . 

Water con sumpti on , l and  use , and sol i d  waste are numeri cal l y  compared 
for al l the energy al ternati ves , except conservati on wh ich  i s  excl uded 
s i nce  i ts impac ts are expec ted to be mi nor . Water requ i rements are 
presented i n  F i gu re 3 - 3 .  The impact of these requi rements on l ocal water 
re sources  wi l l  depend on water avai l ab i l i ty .  The reference case for NOSR 1 
devel opment i s  l ess water- i nten s i ve than the TOSCO I I  process . However , i f  
the mos t  water- i ntens i ve  process  bei ng  con si dered for NOSR 1 devel opment 
were c hosen , the pl ant and domestic water requ i rements coul d be as h i gh a s  

1 2 , 090 ac re- feet/year for 5 0 , 000-BPD produc ti on and 48 , 360 ac re- feet/year 
for 200 , 000 -BPD  producti on . No fi nal process  sel ect i on has yet been made 
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for NOSR 1 ,  but  water consumpti on  wi l l  be an important fac tor i n  that 
dec i s i on . 

Aga i n ,  the cumul ati ve  requ i rements for regi onal dev el opment may become 
* 

a control l i ng fac tor . Sev eral reg i onal water studi es h ave been made , 

general l y  conc l udi ng that wh i l e  there i s  suffi c i ent water potenti al to 
support energy growth , water retenti on fac i l i t i es are i n adequate at thi s 

ti me . These concl usi ons  are dependent on controversi al water need proj ec­

ti ons and are conti ngent on certai n l egal dev el opments between the u pper 
and  l ower Col orado Bas i n states . 

The i mpac t of suc h water requ i rements wi l l  depend on l oca l  water 
suppl y cond i ti ons . For EaR , the ac tual re sources impact v ari es wi th the 

water qual i ty of oi l - b eari ng formati ons . If water produced i n  conj uncti on  
wi th o i l  rec ov ery can be  treated for steam produc ti on , there wi l l  not  be a 
net requi rement for water and impact shou l d be mi n imal . If , however , water 

must be purc hased , impact  may be s i gn i fi cant .  Di sc uss i ons wi th the Kern  
County Water Agency i nd i cate that av ai l abl e water suppl i es are comm i tted to 

c urrent users and that addi ti onal suppl i es are bei ng sought for both agri ­

c u l tural use s  and oi l produc ti on . Di sc uss i on s  wi th l ocal  reg i onal pl ann i ng 
conmi ss i ons i n  central I I I i no i s  suggest that 50 , 000 BPD  ethanol produc ti o n  
cou l d be supported easi l y  i f  the 14  p l ants are di spersed throughout the 
area but  that some areas cou l d not support even a si ngl e 3 , 600 BPD pl ant .  

The SRC I I  proj ec t wi l l  wi thdraw water from the Monongahel a Ri ver and coul d 
h ave an adv erse impact  on water resources duri ng peri ods of l ow fl ow . 

Conservati o n  and OCS shou l d not affect water resource avai l ab i l i ty .  

Land requi red by the reference c ases i s  al so pre sented i n  F i gure 3 - 3 . 

EaR wi l l  requi re the l arge st area due to wel l spac i ng requi rements . Much 
of thi s l and wi l l  be sui tabl e for other conc urrent u ses such as gra zi ng . 

Oi l shal e wi l l  requ i  re s i  zabl e areas for permanent di sposal of spent 
shal e .  C urrent s urface uses of the NOSR , s uch  as hunti ng and graz i ng , 

* 
See , for exampl e ,  " Report on Water for Energy i n  the Upper  Col orado R i ver 
Basi n " ,  U . S . Department of I n teri or , J u ly  1 974 , or  "Water for Western 
Energy Devel opment - Up date 197 7 " , Western States Water Counc i l , 
September 1977 , o r  " The  Av a i l  ab i l  i ty of Water for Oi l Sfl al e  and  Coal 
Ga s i fi cati on , "  Col orado Department of Na tural Resources , Oc tober 1 97 9 .  
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wou l d not be po s si bl e i n  the immediate v i c i ni ty of the oi l shal e fac i l i ty .  
Land u ses not i l l u stated i n  these f igures i ncl ude r i g ht-of-ways for 

p i pel i nes  and powerl i nes . 

So l i d  wastes generated by each al ternat ive  are al so i l l ustrated i n  

F i g u re 3 - 3 .  The l a rge amount of sol i d  wastes resul ti ng from o i l  shal e 
process i ng as compared to other al ternati ves  i s ,  of  course , the spent  
shal e .  The  NOSR 1 predevel opment proj ect i s  cons i deri ng re pl acement of  
some 80% of these sol i d s i n  the o i l  shal e m i ne , b ut th i s  case  i s  not 
pre sented here . 

Surface di sposal of sol i d  waste requ i res both an adequate and an 
env i  ronmental l y  sui tabl e d i  spo sal si te .  

Col ony ' s pl ans  for spent  shal e storage have been i ncorporated i n  the 
Col ony F i na l  E I S .  NOSR terra i n  i s  s i m i l ar and has a l a rger number of 

potenti al si te s  from wh i c h  to choose . A desc ri pti on  of the SRC I I  proj ect 
i nd i cates that acceptabl e s i tes and impermeabl e cl ays for l i n i ng the l a nd­
fi l l  are avai l abl e at the propo sed proj ect l ocati on . *  Sol i d  wastes for the 
other al ternati ves are generated i n  smal l er quanti t i es and s pec i fi c  p l ans  

for these waste s  are not known . 

The l ast  two env i ronmental impacts compared , potenti al  for water 

qual i ty degradation and heal th and safety hazards , ca nnot be eval uated 
numeri cal l y .  Therefore , they are compared in a range of " negl i g ib l e "  to 

" heavy" potenti al impact , and are represented qual i tati vely i n  F i g ure 3 -4 ,  
ba sed on the subj ecti ve  eval uati on  of al l referenced data . Water d i s­

charges are pl an ned only for the b i omas s/ al cohol and  OC S al ternati ves . 
Du ri ng normal operati on , bri nes produced from OCS  o perati ons  are not 
ex pec ted to adversel y affect water qual i ty .  No i n formati on i s  ava i l abl e 
for bi omass/ al cohol di sc harge s other than the asserti on  that  fl u i d  di s­
c harges wi l l  be treated to meet effl uent standards . Whereas these d i rec t 
di sc harges shou l d  not greatl y affect water qual i ty ,  runoff from spi l l s ,  

l each i ng ,  and other i nd i rect sources coul d degrade water qual i ty .  The most 
seri ous  spi l l s  wou l d probabl y resu l t from OCS o perat ions  and coul d hav e  a 

mOderate- to- heavy impact on water qual i ty .  A poss i b i l i ty exi sts that a 

* SRC I I  Demon strati on  P roj ect - Demonstrati on P l ant  De scri pti on s , J u l y  
1 97 9 .  
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l arge OCS o i l  spi l l  cou l d occur , and such mari ne spi l l s  are general l y  more 

di ffic ul t to contai n than spi l l s  on l and.  A sp i l l woul d affect water 

qual i ty di rec tl y for a rel ati vel y short ti me , but res i dues woul d persi st i n  

the mari ne e nv i ronment for sev eral years . Spi l l s  a s soc i a ted wi th the other 

al ternati ves wou l d be more easi l y  conta i ned and are therefore consi dered 

l ess seri ous . Nev erthel ess they are a conc ern and may cause l i ght impact . 

Leachates from spent shal e di sposal i n  shal e oi l producti on may degrade 

surface and espec i al l y  groundwater qual i ty i f  control measu res prove 

i nadequate . Measures are pl anned to control l eac hates but have not been 

demonstrated over the l ong te rm ; therefore , thi s potenti al for impact i s  

consi dered moderate for both o i l  shal e al ternati ves . Ac i d  produced from 

m i ni ng and stori ng h i gh-sul fur coal may have a l i ght- to-moderate effect on  

water qual i ty in  the l i quefac t i o n  case . The b i omass/al cohol al ternati v e  

wi l l  affect water qual i ty through nonpo i n t  ( fi el d )  agri cu l tural runoff . 

Thi s effect i s  not seri ous  l ocal l y ,  but i s  suffi c i entl y wi despread to be 

general l y  consi dered a l i ght impac t . 

Heal th and safety effects of the al ternati ves  al so are represented 

qual i tati v el y  i n  F i gure 3-4.  Each al ternati ve requ i res that fl ammabl e and 

ex pl os i v e  hydrocarbons be handl ed ; thu s , fi res and expl osi ons  are a poten­

ti al safety ri sk . H i gh-temperature and h i gh- p ressure operati ons are asso­

c i ated wi th o i l  shal e ,  EOR , and coal l i quefacti on . These operat i o n s  pose 

l i ght ri sks to worker safety .  OCS operati ons are conducted at l ower 

temperatures and pres sures but safety ri sks  are cons i dered somewhat h i gher 

due to pl atform i sol ati on and the i nfl uence of sev ere weather condi ti on s . 

Al cohol producti on  i s  shown as a neg l i g i bl e- to- l i ght ri sk , due to l ess  

sev ere operati ng condi tions . 

There i s  some ev i dence that contact wi th hydrocarbons  may resul t i n  

serious  adv erse heal th effects , such as carc i nogenesi s .  Conti nu i ng studi e s  

i n  th i s  area may improve our understandi ng i n  the futur e ;  at  thi s time , 

coal l i qu i ds are cons i dered to be a moderate- to-major hazard i n  thi s 

regard , due to the greatest  concentrati on  of harmful chem i cal s ,  such as 

benzo ( a ) pyrene and other pol ycycl i c  c ompounds . Shal e o i l  i s  cons i dered to 

pose a somewhat l es ser hazard , fol l owed by petrol eum ( EOR a nd O C S ) , and 

fi nal l y  b i omass/ al cohol , consi dered to have the l east heal th ri sk due to 

contac t wi th hydrocarbons . 
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The presence of hazardous  sub stance s  i n  fug i ti ve emi ss i on s  and 

em i s s i on control s of o ff-gases coul d po se a threat to publ ic  heal th through 

l ow-l evel , l ong- term expo sure . Pub l i c  heal th hazards woul d tend  to be 

greater for those processes hav i ng the l argest concentrati ons of harmful 

chem i cal s ,  suc h as coal l i qu i ds and shal e oi l produc ti on . 

W i l dl i fe and v egetati on may be affected through sp i l l s ,  construc ti on , 

and pl ant operati on for al l al tern&ti ves  except conservati on . OCS has the 

most potenti al to affect the ecosystem because spi l l s  are di ffi cul t to 

conta i n  and cou l d harm waterfowl and , i f  spi l l s  reached estuari es , l arval 

fi sh .  Sp i l l s  from other al ternati ves woul d be smal l er and more eas i l y  

contai ned .  Oi l shal e dev el opment ,  ei ther on the N OSR o r  the Col ony s i te ,  

cou l d affect m i gratory patterns of a l a rge mul e deer herd . EOR wi l l  resul t 

i n  hab i tat changes that may affect endangered spec i es . Coal producti on for 

l i quefac t i on wi l l  affect aquatic ecosystems , through ac i d  m i ne drai nage . 

Ai r pol l utants may affect vegetati on and wi l dl i fe hab i tats sl i ghtl y .  

B i omass wi l l  have  l i ttl e effect on ei ther wi l dl i fe or v egetati on , and 

i nc reased conserv ati on may have sl i ght  benefi ts due to a reducti on in  ai r 

pol l uti on . 

3. 5 SOC I OECONOM IC IMPACT COMPARI SONS 

Large- scal e energy dev el opment tends to generate rapi d  and di sconti n­

uous  changes in  the soc i al and  econom i c  env i ronment of  rural communi ti es . 

These c hanges are d ue to soc i al di srupti on , publ ic  serv i ce needs , shortage 

of pri v ate goods and serv i ces , i nfl ati on ,  and revenue shortfal l s . Adverse 

effects from these changes are typ i cal l y  more pronounced i n  regi ons that 
have not recentl y experi enced any maj or new devel opment , such as the 

Western o i l  shal e area and the coal l i quefacti on area sel ec ted i n  Wes t  

V i rgi ni a .  O n  the other hand , EOR , OCS , and probabl y  the b i omass/al cohol 

fac i l i ti es bei ng l ocated i n  areas hav i ng precedent experi ence , are l ess  

l i kel y to create severe soc i oeconom i c  probl ems . These qual i tati ve  i ssues 

are di sc us sed i n  Secti o n  5 .  

The quanti tati v e  soc i oeconom i c  factors that can b e  esti mated from 

ava i l abl e data are c ompared here , ba sed on anal ysi s and resul ts d i sc ussed 

i n  Secti on 5 .  No te the several i mportant qual i fi c ati ons  on the anal ys i s ,  

due to some of the necessary assumpti ons , wh i ch somewhat reduce the 

acc uracy , and tend to produce worst- case resul ts . 
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Popul ati on growth and fi nanc i al i mpact on the commun i ty are the two 

fac tors that can be e stimated numerical l y .  Popul ati on growth i s  attri bu­

tabl e to three fac tors : d i rect empl oyment at the energy fac i l i ty ;  i nduced 

empl oyment to prov i de serv i ce ;  and the fam i l i es of al l those empl oyed . 

Us i ng mul ti p l i ers deri ved from other energy devel opment records , the popu­

l ation impacts have been e stimated and are compared i n  F i gure 3-5 for the 

5Q , OOO-BPD c ase . The permanent popul ati on i nc rease , shown by the ri ght­

hand bars , i s  ba sed on the e stimated p l ant operati ons personnel . Thi s 

popul ati on i nc rease i s  ach i eved a year or two after pl ant operati ons beg i n . 

The l eft- hand bars show the peak construct i on force and i ts fam i l i e s , 

reached dur i ng the l ast  two years of con structi on . No t shown on the bar 

c hart i s  the i n i ti al b u i l dup of the serv i ce force duri ng c on struction o f  

o i l  shal e and coal l i quefacti on  pl ants , whi ch i s  hard to pred i c t  duri ng the 

rel ati v el y  br ief con structi on peri od . The other al ternati ves are not 

ex pec ted to generate any sub stanti al new serv i ce force , si nce they make a 

smal l impact i n  thei r l ocal commun i ti e s .  F i gure 3 -5 ,31 50 does not show 

ex pl i c i tl y  the overl ap between con structi on and operati on empl oyment where 

mul ti pl e p l ants are used .  Th i s  occ urs fo r EaR and OCS , but the impact i s  

seen to be smal l anyway . It al so occurs for the b i omass/al cohol pl ants , 

where peak popul ati on coul d be al most the sum of the two bars for some 

years . However , some spread i ng out of the 14  al cohol pl ants i s  l i kel y ,  and 

any one commun i ty woul d ex peri ence only a fracti on of the i nd i cated 

popul ati on i nc rease . 

Ac ros s  the top of F i g ure 3-5 i s  a qual i tati v e  assessment of the 

popul ati on e ffect on the l ocal commun i ty that rel ates the popul ati on  

i nc rease to the exi sti ng commun i ty .  A " s i gni fi cant" effect cou l d have 

seri ous soc i oeconomic im pacts unl ess adequate prior pl ann i ng and prepara­

ti on are accompl i shed . For exampl e ,  the Col ony P roj ect has pl anned a new 

communi ty ,  based on l i kel y l and use and settl ement pattern anal ys i s ,  to 

hel p al l ev i ate such impac ts ( see Secti on 5 ) .  

The second qual i tat i ve compari son deal s wi th c ommuni ty and state 

fi nanc i al impacts . F i gure 3-6 shows average annual publ i c  expend i tures on 

the ri ght- hand bars and average annual revenues on the l eft . Al though 

shown s i de- by-s i de ,  a di rect compari son of the total revenues and expend i ­

tures  does not prov i de an accurate measure of the fi nanc i al bal ance i n  the 
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commun i ty ,  due to del ays and i ncongruency i n  state ai d .  The two o i l  shal e 
proj ects , EOR and  oes , s how a pos i t i ve bal ance , whereas the b i omass/ al cohol 
and coal l i quefacti on al ternati ves  show a negat i ve  di fference between 
l arger cash fl ows .  Note , however , that the tim i ng among the several 
fi nanc i al parameters coul d cau se si g n i fi cant  trans i ent soc i oeconom i c  
impacts wi thout adequate pl ann i ng ,  even wi th a pos i ti ve steady- state 

bal ance , due to l ag s  i n  revenue s . 

The NOSR 1 al ternative  has one spec i al con si derati on , as  shown i n  

F i gure 3 - 7 .  I f  the fac i l i ty i s  government-owned , then the l ocal communi ty 
wou l d l ose the property tax . Th i s  l os s  woul d be compen sated i n  part from 

the Payment I n  L i eu of Taxes ( P I LT )  program. In add i ti on ,  and for al l the 
al ternati ves , spec i al ass i stance funds , whi c h  are not con si dered here , are 
ava i l abl e to l ocal commun i t i es affected by energy dev el opment .  Append i x  0 
l i sts  such program s .  Th i s  property tax l os s  due to government ownersh i p  i s  
the onl y s i gni f icant env i ronmental or soc i oeconomi c  impact di fference among 
the fi ve  pol i cy opti ons  for devel opi ng NOSR 1 .  

Al l of these soc i oeconolll i c  compari sons appl y to the 50 , 000-BPD case . 
For the NOSR 1 a l ternati ve , soc i oeconomic  impacts for the 5 0 , 000- and 
200 , 000-BPD  c ases are compared i n  F i gure 3 -8 .  The construct ion crew i s  not 
ex pected to be l arger , but  woul d remai n on the job about  four times l onger , 
creati ng an overl ap wi th the permanent popul ati�n , a s  menti oned earl i er .  
The steady-state fi nanc i al p i cture woul d be mul ti pl i ed al most by four , and 
the bal ance woul d remai n  pos i t i ve for a pri vately owned pl ant . 

The conserv ati on al ternati ve  i s  di ffi c ul t to assess i n  soc i oeconom i c  
tenns . The primary consequence of sav i n g 50 , 000 B PD  of  gasol i ne i s  a 0 . 6% 

decrease in the amount of ga sol i ne pumped across  the nati on . Whi l e  thi s 
does not appear as an amount suffi c i ent to affect the serv i ce stati on 
i ndustry ,  it m i g ht cC1cei vabl y have a sl i ght impact on the gasol i ne di s­
tri b u ti on i ndustry . Other soc i oeconomic impacts of the con servati on 
al ternati ve  as defi ned are ex pected to be mi nor si nce veh i c l e des i gn 
c hanges woul d probabl y be accommodated i n  annual model c hanges routi ne to 
the auto i ndustry wh i c h  do not generate any si gn i fi cant demand for new 
emp 1 oyment . 
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3 . 6  DEVELOPMENT OPT IONS FOR NOSR 1 

F i v e  cases have been anal yzed representi ng vari ous  l evel s of pri v ate 

and government equ i ty parti c i pati on i n  the proj ect .  The five cases  
anal yzed are : 

Case 1 .  The enti re N OSR 1 property i s  l ea sed to a pri v ate enti ty .  
The government recei ves bonus b i  d ,  rent , a nd royal ty payments ba sed upon 
the Department of I n teri or P rototype O i l  Shal e Leas i ng P rogram of 1974 .  

The pri vate enti ty then devel ops the property and  hol ds total equ i ty i n  the 
proj ect .  The proj ect operati ons  produce cash fl ow whi c h  the government 

taxes , and the pri vate enti ty rece i ves i ts afte r- tax earni ngs representi ng 
the return on i ts i nvestment . 

Case 2 .  The proj ect i s  desi gnated as  a qua s i - uti l i ty venture . I t  
has al l the c haracteri st ics  of a regul ated uti l i ty wi th one notabl e 
excepti on- -government cannot reasonabl y guarantee a monopol y market for the 
product . The pri vate enti ty hol ds a total equi ty pos i ti on and government  
guarantees a negoti ated rate of  return o n  i nvested capi tal ( rate- based 
equi v al ent ) . I n  return for such guarantee , the pri vate enti ty accepts a 

l ower than  normal rate of return because of the guaran tee prov i si on .  
Government prov i des suppl ementary payments to the pri v ate enti ty for l es s  
than guaranteed earn i ng s  or assesses the proj ect for any earn i n g s  real i zed 
in excess of those negoti ated . 

Case 3 .  The proj ect i s  a joi n t  venture between government and pri vate 

enti ty ;  however , segments of the proj ect are i ndi v i dual l y  owned.  Govern­
ment owns the property , the mi ne , primary c ru shers , uti l i ti es ,  spent shal e 
d i s posal equi pment , a nd transports the ore to the p l ant gate at i ts cost . 
Pri v ate enti ty owns the secondary crusher , retort and product  upgradi ng 
fac i l i ti e s ,  pl us the products and byproducts . Thi s confi gurat i on resu l ts  
i n  a 27%  equi ty pos i ti on i n  the total proj ect for government , l eav i ng a 7 3% 

share to the pri vate enti ty .  Government recei ves i ts ore costs pl us  taxes 
on  the taxabl e earni ng s of the pri vate enti ty .  Pr i vate enti ty recei ves  i ts 
nonnal after- tax earni ngs . 

Case 4 .  The proj ect i s  a 50-50 j o i n t  ven ture between government and 

pri v ate enti ty .  The government recei ves earni ngs b a sed upon i ts hal f- share 
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equi ty pl us  normal taxes  on the taxabl e earni ng s  of the pri vate ent i ty .  
The pri vate enti ty recei ves i ts normal after- tax earni ngs . 

Case 5 .  The proj ect i s  a c l a s s i c  GOCO venture . The government hol ds  

the total equ i ty share and rece i ves al l proj ect cash fl ows . The pri vate 
enti ty operates the proj ect fac i l i ti e s  and recei ves  a negoti ated fee from 
the government ba sed u pon the operati ng and ma i ntenance costs . Th is  fee i s  
taxed by the government . 

No-Acti on Case 6 .  Th i s  case means  non- u sage of NOSR 1 ,  and woul d 

yi el d  no fi nanc i al data for comparati ve purposes . It  l eads to consi dera­
t ion  of equ i val ent  l i q u i d  fuel suppl y al ternati ves , whi c h  are summari zed 
earl i er i n  thi s chapter . 

3 . 7  F I NANC IAL ANALYS I S  METHODS 

F i nanc i al performance of the uni t producti on  fac i l i ty has been 

ev al uated wi th anal ysi s tec hn i ques c ommonly u sed by the Ameri can b us i ne s s  
commun i ty .  Di scounted cash fl ow anal ysi s o f  the potenti al venture , time­
v al ued i nvestment d i sb ursements and operati ng costs , and i ncomi ng revenue 
streams from product sal es  yiel d the proj ec t ' s return on i nv ested capi tal , 
after taxes , i n  the usual b u s i ness sen se . The anal ysi s c l early  requ i re s  
several assumpti ons  regardi ng the future busi ness env i ronment duri ng the 
proj ected economic  1 i fe of the proj ect .  

The uni t fac i l i ty fi nanc i al performance has been anal yzed under two 
d i sti nct  scenari os : 

1 .  A rate of return on capi tal empl oyed i s  spec i fi ed at 1 5% a fter 
taxes for pri vate capi tal and 10% for government funds , and determi nati o n  
i s  made o f  the requi red constant sel l i ng pri ce  for the product i n  1 979  

dol l ars wh i ch wi l l  achi eve the spec i fi ed return . Thi s case  g i ves some 

i n s i g h t  i nto the down si de ri sk  pote"nti al for i nvestors i n  the proj ect , i n  
the event of decreasi ng product pri ces . 

2 .  The return on i nvested capi tal i s  cal cul ated assumi ng the 
fol l owi ng pri ce traj ectory :  at the beg i nn i ng of the proj ec t ,  upgraded 
shal e o i l  i s  pri ced at $ 2 5  per barrel , reasonabl e i n  1979  terms . The pri ce  
is  escal ated , in  1979  dol l ars , by $1  per barrel for 1 0  years to $35  per 
barrel , thereafter remai n i ng con stant  for the proj ect ' s spec i fi ed econom i c  
l i fe .  The future pri ce o f  o i l  i s  obv iously  unknown ; however ,  the price  
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traj ectory chosen i s  con si dered conserv ati v e  from the perspec ti v e  of worl d 

o i l  pr ice evol uti on duri ng rec ent years . 

3. 8 NOSR 1 SHALE O I L  PRODUCTI ON FAC I L I TY 

F i nanc i al parameters used for the 50 , 000 -BPD  fac i l i ty ( i n 1979  

dol l ar s )  are :  

Capi ta l  Costs 

F ac i l i ty and equi pmen t  
Spare parts and mi scel l aneous 
Reserve and worki ng capi tal 

( where appl i c abl e )  
Other accumu l ated expenses 

Total Capi tal Cost 

O per�ti ng C osts 

Mi ni ng 
Taxes , i nsu rance , l i censes , and 

conti ngency ( where appl i c abl e )  
Other o perati ng expenses 

Total Operati n g  Cost 

$ Mi l l i on s  

875  
30 

2 50 
140 

1 , 29 5  

$ M i l l i on s/year 

39 

1 5  
47 

101  

I nvestment requi rements and operati ng costs typ i fy e stimates  of these 

fac tors  by pri v ate and government anal ysts over the past  two or three 

y ears , normal i zed to 1979 dol l ar v al ues . I nvestment and proj ect revenue 

schedul es are based upon current esti mates of con struc ti on schedul es , 

startup produc t i on rates , and l ong- term average frac ti on of des i gn 

produc ti on  capac i ty .  

3. 9 F I NANC IAL RESULTS - SUMMARY AND D I SCUS S I ON 

Resul ts of the anal ysi s of the fi ve fi nanc i al opti ons appear i n  

F i gures 3-9 , 3-1 0  and 3-1 1 .  

F i g ure 3-9 s hows the requi red sel l i ng pri ce for the produc t ( Sc enari o 

1 )  to produce a 1 5% after- tax return on i nvested capi tal to the pri vate 

sector and a 1 0% c harge on government funds to offset the government ' s 

borrowi ng costs . The h i ghest sel l i ng pri ce i s  requi red by the l eas i ng case 

and i s  about $26  per barrel , whi c h  approxi mate s the composi te worl d oi l 

pri ce i n  l ate 1 9 7 9 .  I n  al l other cases , the requi red sel l i ng price i s  
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l ower .  The down s i de ri sk potenti a l  i n  the event of market pri ce  reduc ti ons  

i s  measured aga i nst  these requ i red sel l i ng pr ice v al ues . 

Under Scenari o 2 ,  wh i ch pos tu l ate s  a market pri ce  for oi l , the 
fi nanc i al compari sons from i ndustri al and government v i ewpoi nts are shown 
i n  the next two i l l u strati ons . Fi gure 3 - 1 0  d i spl ays the cal c u l ated 
fi nanc i al performance of the pri vate enti ty for each of the venture con­
fi gurati ons . I n  the fi rst three cases , where the pri vate enti ty hol d s  
equi ty ( the quas i - uti l i ty i s  a spec i al case ) , al l after-tax returns o n  
i nvested capi tal run about  2 0% .  Total i ndu stry benefi ts , defi ned as acc u­
mul ated earn i ng s  throughout the proj ect l i fe are , agai n ,  h i ghest i n  the 
max i mum ri sk ( l ease )  case . These benefi ts  con si st  of the revenues from 

proj ect parti c i pa t i on to produce a 1 5% after- tax RO I representati ve of the 
requi red sel l i ng pri ce  case , and excess  benefi ts , those acc rued beyond the 

1 5% return because of favorabl e market experi ence . Thi s arti fi c i al sepa r­
at ion  of benefi ts components i s  shown for conven i enc e .  Total benefi ts 
general l y  decrease wi th decreas i ng i ndustry ri sk ( i ncreas i ng gov ernment 
equi ty pos i ti on ) , the qua s i - uti l i ty case agai n bei ng a spec i al case . 
I ndu stry benefi ts i n  the GOCO case are deri ved from the fee recei ved for 
operati ng the fac i l i ty .  

F i g ure 3- 1 1 d i spl ays costs and benefi ts to the government for each of 
the venture confi gurati ons . In al l c ases , the rat io  of benefi ts to costs 

for the government greatl y exceeds uni ty ,  i ndi cati ng there i s  no net cost 
to the government in  any of the c a ses . Benefi ts components to the govern­

ment are those due to bas i c  proj ect return ( the  1 0% c harge rate for govern­
ment fund s ) , addi t i onal return from sal es due to favorabl e market price , 
and taxes on the pri vate enti ty ' s earn i ng s . 

3 . 10 CONCLUSIONS  - F I NANC IAL ANALYS I S  

Thi s venture anal ysi s has exam i ned the fi nanc i al performance  o f ,  and 
c al cu l a ted the costs and benefi ts to , the government and a pri v ate enti ty 
under vari abl e condi ti ons  of s i ngl e and jo i n t  ownershi p .  Fi nanc i al pro­

j ect ion i s  onl y one of many factors that wi l l  contr i b ute to a pol i cy 
dec i s i on regardi ng future devel opment of NOSR 1 .  No j udgment i s  i ntended 
regard i ng these resul ts and no s peG i fic  recommendati ons can be offered 
based onl y on the fi nanc i al performance factors . 
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4.  DESCR I PT I ON OF AFFECTED ENVI RONMENTS 

Th i s  chapter di scusses the envi ronments affected by each  of the 
al ternati ve reference cases . They i ncl ude port i ons  of Garfi e l d County , 
Col orado ( NOSR 1 and Col ony o i l  shal e proj ect s ) ; Denver , Co l orado ( con­
servat i on ) ;  Kern County , Cal i forn i a ( EOR ) ; the Gu l f of Mex i co ( OC S  o i l 

product i on ) ; U val de , Texas ( tar  sand s ) ; Morgantown , West V i rg i n i a  ( SRC I I ) ;  
and Central I l l i no i s ( b i omas s/ al cohol ) .  Fi gure 4 - 1  shows the l ocat i on of 

these reference cases . De scri pt i ons  of other env i ronments potenti al l y  
affected by t hese al ternat i ves ( beyond those of the reference cases)  may be 

found in Append i x  A.  

4 . 1 NOSR 1 :  AFFECTED ENV IRONMENT 

NOSR 1 i s  l ocated i n  the  southeast corner of the P i ceance Ba s i n i n  
Garfi e l d County , Col orado . The t ract i s  bordered on the east and south by 
the Roan  Cl i ffs , and traversed by tr i butari es to Parachute Creek . 

The referenced case retort fac i l i ty i s  l ocated i n  the northwest 
quarter of NOSR 1. The s i te i s  1 1  mi l es from the town of Parachute , 

Col orado , wh i ch l i es southwest of the tract , a nd 1 2  m i l es from R i fl e ,  wh i ch 
i s  southeast of the tract . Parachute has a popu l at i on of 3 7 7  ( 1 977 ) ,  wh i l e  
R i fl e has a popu l at ion  of 2 , 244 ( 1 977 ) .  The Whi te Ri ver Nat i ona l  Forest i s  
a d i scont i nuous 238 , 000- acre area , parts of wh i ch l i e to the southeast , 

east , and northeast of NOSR 1 .  The forest cont a i ns t h ree des i gnated 
wi l derness areas : Maroon Bel l s-Snowmass , Gore Range-Eag l es Nest , and F l at 
Tops . Al l t h ree are mandatory Cl ass  I ( pri st i ne )  areas for the purposes of 
PSD a nd v i s i b i l i ty regu l ati ons . Prevai l i ng  wi nds over the NOSR 1 t ract are 

d i rected toward the Fl at Tops W i l derness area , wh i ch  l i es 43 m i l es 
nort heast of the reserves . 

Topography and Geol ogy 

The topography of the NOSR 1 t ract i s  typi cal  of much  of the P i ceance 

Creek Bas i n ,  be i ng composed of steep c l i ffs and deep val l eys . El evat i on 

vari es  dramat i ca l l y  over rel ati vel y short d i stances , averag i ng between 
8 , 000 and 9 , 000 feet above sea l eve l . The t ract encompasses approx i mate l y  
41 , 000 acres . 

4-1 



� 
I N 

NOSR 1 
Colony'  •• • Conservation Oil Shale 

Outer 
Continental 

Shelf 

Fi gu re 4- 1 .  Locati on of Al te rnati ve Reference Cases ( U . S .  Map ) 
, 



Oi l shal e occ urs i n  three maj or zone s . The r i c h  Mahogany zone 

( approx imatel y 60 feet th i c k )  i n terfaces wi th the upper and l ower l ean 
Mahogany zones . Fi ve l ow-grade zones of o i l  shal e occ ur above the Mahogany 
zone , and two bel ow i t .  Overb u rden above the Mahogany zone ranges from 
zero at the Ea st Fo rk Parac hute Creek to 1 , 200 feet i n  the northwest por­
tion of the tract .  O i l  s h al e of the greatest thic kness and qual i ty i s  
found i n  the northwest corner of NOSR 1 .  

The P i ceance Bas i n  conta i ns prom i nent systems of faul ts that cross the 
b as i n about 20 m i l es northwest of the NOSR 1 p roperty .  Regul ar i ty of 

structure conto urs wi th in  the Reserve suggests that l arge faul ts are 
probabl y  not present  i n  the NOSR . One smal l faul t i s  l oc ated on the NOSR 
in an extreme northwest area of the Reserve . Thi s faul t i s  1 , 500 feet l o ng 
on aeri al photo s and i s  not cons i dered a hazard to devel opment ;  however , i t  
may prov i de a channel for the fl ow of water i nto underground s hal e m i n i ng 
operati ons  i n  the v i c i n i ty of the property . No restri c ti o n s  are anti c i ­
pated on m i ne l ocations  d ue to faul ts i n  the area . NOSR 1 i s  an area of 
l ow sei sm i c  potenti al . There are no  acti ve faul ts on or near the NOSR 

pro perty .  Onl y m i nor damage woul d be ant i c i pated from di stant earthquakes . 
No restr i c ti ons  are foreseen i n  m i ne pl acement due to faul ti ng or unstabl e 

sl o pes on the property . So i l  creep , rock  fal l , and rare l andsl i des present  
the mai n categori e s  of geol og i c  hazard on  NOSR 1 . 1 

Meteorol ogy and C l imatol ogy 

The cl imate i s  sem i ari d i n  the P i ceance Ba si n , wi th ann ual 
prec i pi tation rang i ng from 12 to 24 i nc hes . Temperatures range from 
approx i matel y 10°  to 90°  F .  

Meteorol og i c al data at the NOSR s i te have been col l ec ted s i nce 
December 1979 from a mon i tori ng system l ocated near the north central part 
of the property . Mon i tori ng has been conducted for ,wi nd speed and 

d i rec tion , temperature , h um i di ty ,  and ra i nfal l .  Tab l e 4-1 s ummari zes 
meteorol og i cal data col l ected during  1 980 and 1 ��1 . W i nd speeds general l y  
av erage under 1 0  mph , wi th peak wi nd g u sts reach i ng  40 mph . W i nd d i recti on 

1TRW Energy Systems Pl ann i ng Di v i si on , Long-Range Uti l i zati on of NOSR-1 : 
Photogeol og i c  Eval uation of Hazards , for U . S . DOE , September 1980 . 

4-3 



� I 
� 

TAB LE 4- 1 .  SUr�t1ARY OF METEOROLOG I CAL f10N I TORI NG DATA FOR 1 980 AND 1 981 * 

Q UARTER 

PARAME1ER  1 s t 2nd 3rd 
1 980 1 981  1 980 1 981  1 9 80 1 981 1 980 

W I  ND SPEED  ( mph ) 8 . 9  8 . 5  7 . 9  9 . 8  7 . 9  8 . 0  8 . 8  
1 0  r'1eters 8 . 9  8 . 5 7 . 9  9 . 8 7 . 9  8 . 3  8 . 8  
2 5  t1eters 1 0 . 2  1 0 . 3 8 . 8 1 0 . 7  9 . 1  1 0 . 3 9 . 3  
50 r'1eters 1 0 . 1 1 0 . 8  8 .  1 1 0 . 8 1 0 .  1 9 . 7  1 0 . 5  

W I N D  DI RECT I ON ( degrees ) 

1 0  �1eters 1 78 2 1 0 1 82 1 95 201  1 74 1 69 
2 5  t1e ters 1 90 1 9 7  1 84 1 86 1 88 1 74 206 
50 t�eters 1 9 2 ( b )  1 85 1 81 1 56 1 77 1 78 

TEt1PE RATURE ( oF )  

1 0  f1e ters 2 3 . 6  1 7 . 6  41 . 8  52 . 3  ND ( b )  59 . 0  30 . 4  
50 Heters ( a )  - - 27 . 5 - - 5 3 . 2  - - 59 . 1  3 3 . 7 

RELAT I VE HUM I N I TY ( % )  54 . 5  54 . 6  39 . 1  38 . 1  39 . 2  47 . 1 43 . 8  

4th 

RA I NFALL  ( i nches ) 0 . 54 . 0 . 0 3 0 . 1 1  0 . 9 0 . 9  2 . 99 0 . 85 
-

*Al l  Va l ues are averages per quarter . R a i nfa l l v a l ues and a verages of tota l ra i nfa l l 

( a )  Mon i tori ng  s tarted i n  November 1 980 
( b )  No da ta due to s ensor ma l func t i on 

1 981  

9 . 7  
9 . 7  I 

I 
1 1  . 1  ! 
1 2 . 0 

1 9 3  
1 94 
1 98 

3 1 . 3 

30 . 9  

60 . 1  

1 . 6 



i s  predom i nantl y  from the south to southwest , but there are per i ods  when 

the w i nds head from an east to northeas terl y grad i ent . 2 

The wi nd di rec ti on parameter i s  one of the most cri ti cal i n  perform i ng 
di spers i on model i ng anal ysi s ,  and ba sed on the avai l abl e data , a i r  
pol l utan ts woul d be transported primari l y  toward the north to northeast , 

wi th the most sens i t ive  receptor i n  thi s d i rec tion be i ng the Fl at  Tops 
Wi l derness area . Ba sed on wi nd data at thi s si ngl e po i n t ,  there probabl y 
wo ul d be l i ttl e ,  i f  any , d i rect a i r  qual i ty impacts on the towns of Ri fl e 
or Parac hute from devel opment on the NOSR . 

Hydrol ogy and Water Q ual i ty 

Surface waters i n  NOSR 1 i ncl ude the Corral Gul ch , Trapper , and 
Northwater Creeks in  the northern hal f of the reserve ; and Ben Good Creek 
and the Parachute Ea st Fork in the so uth . Al l of these creeks fl ow i n  an 
east-west d i rect ion and meet several i n termi ttent tr ib utaries  before 

reach i ng Parac hute Creek to the west of the trac t .  Water fl ow through the 
reserve i s  m i n imal d u r i ng the l ate summer , fal l , and w i nter .  Parachute 
Creek i s  part of the Upper Col orado Ri ver Ba si n sys tem . Water fl ow i s  
extremel y v ari abl e throughout the system and subj ect to sal i n i ty probl ems . 

Gro undwater i n  the NOSR 1 area i s  the subj ec t of ongoi ng predevel opment 
work . Earl y resul ts i nd i cate that the aqui fers are i sol a ted by geol og i c  

barri ers from gro undwater outs i de the trac t .  

The Col orado Ri ver w i l l probabl y serve as the water suppl y to the NOSR 
1 p roj ec t .  The ri ver i s  fed by the Green , Yampa-Wh i te ,  and Lower Green 
Ri vers , wh ich  dra i n  a total of 2 9 , 504 , 000 acres . 3 The fl ow of the Col orado 
vari es  con si derabl y by season . Competi ng water users , i nc l ud i ng NOSR , 
other energy proj ects , and agri c u l ture , w i l l be permi tted to use th i s  
re so urce onl y i n  accordance wi th state water r i g hts l aws . The upper 
Col orado i s  a popul ar trout fi s h i ng ri ver . 

2TRW , Ai r Qual i ty and Meteorol og ical  Mon i tori ng at Nav al Oi l Shal e 
Re serves ,  1980 Report J une 198 1 . 

3Reg ional  Env i ronment-Energy Data Book : Roc ky Mo unta i n  Reg ion , p .  274 . 
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Prel i m i nary ana lys i s  of surface water qual i ty data revea l s t hat NOSR 
s urface waters are of general l y  h i gh qua l i ty .  Spec i fi c  conductance ranges 
from 380 to 1 , 250 mhos ( at 2 5 °C )  wi th  most val ues l yi ng in the 300-600 
mhos range . Th i s  i nd i c ates general l y  good to excel l ent qua l i ty .  Tota l  

d i sso l ved sol i d s  concentrat i ons  general l y  fal l i n  the  v i c i n i ty of  400-500 
mg/ l . 4 Stream sedi ment l oadi ngs are h i g h l y  vari abl e .  Of the parameters 
wh i ch have been measured , onl y n i trate and n i tr ite  con s i stentl y exceed 
water qua l i ty standards . Th i s  i s  probab ly  d ue to l i ve stock u sage on the  
NOSR .  Cadmi um and  mercury l evel s have occas i onal l y  exceeded standard s . 5 

Cursory rev i ew of other major and trace el ement parameters does not reveal  

any outstand i ng val ues other  than for stront i um wh i ch i s  rel ati vel y h i gh .  
Hi gh l evel s of stront i um al so have been reported el sewhere i n  the o i l  sha l e 
reg i o n .  

Hydrol og i c  stud i es o f  NOSRs 1 and 3 have shown the presence of four 
pers i stent water-beari ng  zones . They are referred to as  zones pend i ng a 
more prec i se del i neat i on of the i r  upper and l ower l i mi ts . The uppermost 
zone i ncl udes fac i es of t he U i nta Format ion and the upper part of the  
Parachute Member of the  Green Ri ver Format i on , wh i c h  al so conta i n s a l each  

zone read i l y  i dent i f i abl e on outcrop . Th i s  zone , ca l l ed Zone 1 ,  probab l y  
i s  a more o r  l es s  unconfi ned water tab l e zone . Zone 2 i s  l ocated at the 
A-Groove , the l ean zone overl yi ng the Mahogany Zone .  Zone 3 i s  l ocated i n  
the v i c i n i ty of the B -Groove , the l ean zone at the base of the Mahogany 
Zone .  Zone 4 l i es  100 to 200  feet bel ow the  base of  the  R -6 o i l  sha l e 
st rata that underl i e  the B-Groove . The topograph i c  surface water dra i nage 
d i v i de wh i ch separates NOSR streams from t he P i ceance Creek dra i nage to the  
north  a l so i s  a groundwater d i v i de .  The groundwater system underl yi ng 
NOSRs 1 and 3 ,  for about the fi rst 2 , 000 feet i n  depth , i s  nearly an i s l and 
unto itse l f ,  hav i ng very l i ttl e i nteract i on wi th  the rest of the P i c eance 

structura l  bas i n . 6 

4TRW Energy En g i neeri ng Di v i s i o n , " NOSR Ba sel i ne Ch aracteri zat i on 
Report -1980 " , Draft , Ju l y  1981 .  

5Junk i n ,  P . O . , Pri vate commun i c at i on ,  Ju l y  1 981 . 
6TRW Energy Systems Pl ann i ng D i v i s i on , " I nter i m  Hydrol ogy Report for NOSR 

1 " , for U . S .  Dept . of Energy , Se ptember 1 980. 
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Prel im i nary anal ysi s of NOSR g roundwater qual i ty i n d i c ates the water 
i s  of h i gh qual i ty .  Spec i fi c  conductance ranges from 460 to. 895 mho s ( at 

25°C ) wi th means  of 569 , 652 , 685 , and 7 1 9  for Zones 1 through  4 ,  
respectivel y .  Total d i s sol ved sol ids  range from 290 to 1 , 060 mg/l wi th 

7 means  of 350 ,  384 , 382 , and 408 for Zones 1 through 4 .  Whi l e  there may be 
a sl i ght i ncrease i n  conduc tance and d i s sol ved sol ids  wi th depth , there i s  

cons i derabl e vari ab i l i ty i n  the data and overl ap of ranges . Of the 
parameters meas ured , three sometimes exceeded the Safe Dri n k i ng Water 

Standards . Arsen i c  and l ead occas i onal l y  exceeded standards i n  Zone 1 
onl y .  Fl uor i des exceeded the standard i n  Zones 2 ,  3 ,  and  4 and average 

concentrati ons  i ncrease wi th depth . 8 

A i r Q ual i ty 

NOSR 1 i s  l ocated i n  a reg ion  of general l y  excel l ent  a i r qual i ty .  
Occas i onal short-term v i ol ati ons are reported i n  the reg i on as the res ul t 

of natural dust ( total suspended parti c ul ates ) and hydrocarbon aerosol s 
( non-methane hydrocarbon s ) . Al though Garfi el d County i n  wh i c h  NOSR 1 i s  

l ocated i s  i n  atta i nment for the Nati onal  Amb i ent  Ai r Qual i ty Standards 
( NAAQS ) primary st�ndards , parts of Mesa County to the south v i ol ate 
standards for TSP . 

Amb ient ai r qual i ty data were col l ec ted at NOSR duri ng the 1980 and 
1981  s ummer programs . Mon i tori ng was conduc ted for. total s u spended 

parti c ul ates , sul fur diox i de , o zone , and trace el ements mon i tori ng for 
i nhal abl e parti c ul ates was added to the 1981 Program .  The resul ts of the 

1980-1981 moni tori ng  program9 i nd icated that ai r pol l utant concentrations  
are wel l bel ow both federal and Col orado standards wi th the exception of  
ozone . A summary of  the data i s  presented i n  Tabl e 4-2 . The l ow l evel s 
are due primari ly  to the ab sence of major emi s s i on so u rces on the s i te or  
in  the reg ion . 

7TRW Energy Eng i neer i ng D i v i s i on , NOSR Basel i ne Characteri zati on 
Report-1980 ,  draft , J ul y  198 1 .  

8J u n ki n ,  P . O . , Pr i v ate commun icati on , J u l y  1981 . 

9TRW , Ai r Qual i ty and Meteorol og i cal Mon i tori ng at  Naval O i l  Shal e 
Re serves , 1 980 Report , ( draft ) , May 1 981 . 
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POLLUTANT/AVERAG I NG 
PER IOD  

Su spended Part i cu l ates 
24-Hour Max imum 

Su l fur  D i ox i d e  
24-Hour  Max imum 

3-Hour Maximum 

Ozone 
I -Hour  Max imum 

Lead 
Quarterl y Average 

Tab l e 4-2 . Summary of Base l i ne A i r  Qua l i ty Data at  NOS R  1 
( Al l  va l ue s  i n  m i crograms/cu b i c  meter ) 1 

MEASURED LEVELS FEDERAL 
1 980  1 981 STANDARDS 

30 37  260  

1 3  69 365  

44 1 1 8  1 , 3 00 

206 265 240 

0 . 01 3 0 . 006 1 . 5  

IMon i tor i ng per i ods : J une 2 5  to S eptember 21 , 1 980 , and J u ne 2 5  to September 20 , 1 981 . 

COLORADO 
STANDARDS 

1 50 

365  

7 00 

1 60 

1 . 5  J 



Parti c ul ate emi s si ons  on the si te cons i st pri mari l y  of fug i ti ve dust 
rai sed by veh i cl es travel i ng on unpaved roads , and from construction of 
adj acent trac ts . Tabl e 4-3 p resents parti c ul ate data col l ected dur ing  the 
1981  program and i ncl udes both total and i nhal abl e particu l ates . The 
i nhal abl e parti c ul ates i nc l ude onl y tho se of 15 m icrons or l es s , and the 
maj ori ty ( 58 percent) of the parti cu l ates sampl ed fal l wi th i n  thi s si ze 
range . The maximum val ue recorded i n  1981 was 37 mg/m3 compared to 30 
mg/m3 i n  1980 . The geometric mean for the 1 981 data was 24 mg/m3 and 18 i n  

1 980 . The hi gher val ues may be attri b utabl e to dri er soi l cond i ti ons , as 
there was very l i ttl e snow from January to May i n  1981  and very l i ttl e rai n 
unti l the l atter part of the summer . The p�rti c ul ate l evel s on the average 
were h i g her i n  Ju ly  than i n  e i ther August or September .  I n  addi ti on , there 
was i ncreased acti v i ty on adj acent oi l shal e tracts wh i c h produced 
parti c ul ate emi s s i ons v i s i bl e  from the NOSR .  Al though i n suffi c i ent data 

prevent c al c u l ation of an ann ual geometri c mean , the mean of 2� mg/m wo ul d 
not be expected to be much hi g her on an ann ual bas i s ,  as  hi g her l evel s are 

expec ted d uri ng the s ummer months . 

Sul fur d iox i de l evel s ,  al tho ugh  l ow i n  compari son to amb i ent  
standards , were s i gni f icantl y  h i gher i n  1981 , po s s i bl y  attri butabl e to 
several factors : i ncreased exhaust emi ss i ons  from the d i esel generator , 

wh ich  cons umed more than twi ce the amount of fuel i n  the fi rst month , 
compared wi th the generator used the prev i o us year ; mod i fi cati on to the 
sampl i ng i n strument as a res ul t of EPA  recommendati ons , maki ng the i n stru­
ment more acc urate ; a nd  hi g her ambi ent sul fur d iox i de l evel s due to growth 
i n  the area . The max imum 24-ho ur average recorded in 1981  was 69 �g/m 
compared to the standards of 365 mg/m3 . The max imum three- ho ur average was 

3 3 1 18  mg/m compared to the standards of 1 , 300 and 700 mg/m for federal and 
state , res pecti vel y .  

Amb i ent ozone l evel s exceeded both federal and state standards i n  
198 1 ,  wh i l e  i n  1980 onl y the more stri ngent state standard was exceeded . 
The federal standard was exceeded on four separate days and the state 
standard on 1 2  days , the same as the prev i ous yea r .  The max imum val ue 
recorded was 265 mg/m3 compared to 206 mg/m3 i n  1 980 .  H i g h  o zone l evel s 
are not unusual  i n  the Roc ky Mounta i n  reg i on due to el evati on and i ntense 
sol ar radi ati on that i s  a contri b uti ng fac tor to ozone formati on . Al though 
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*1 981 

SAMPLE 
DATE 

6-27-81  
7-3-81 
7- 9-81 
7 - 1 5-81 
7 -2 1-81 
7-27-81  
8-2-81  

8-8-81 
8-14-81 
8-20-81 
8-26-81 
9-1-81  
9-1 3-81 
9- 1 9-81 

GEOMETRI C MEAN 

Tab l e 4-3 .  Total Su spended Part i c u l ates 
and I n ha l abl e Part i cu l ates Data* 

TOTAL SUSPENDED 
PARTI CULATES ( �g/m3 ) 

I NHALABLE 
PARTI CULATES ( �g/m3 ) 

37  29  
37  26  
2 1  1 3  

28  9 

21 13  

2 2  9 
2 2  1 1  

2 5  1 8  

1 9  1 2  

2 3  1 7  

2 2  1 2  

1 3  8 
23 1 3  

2 2  1 3  

24  14  

I NHALABLE PARTI CULATE 
PERCENTAGE OF  TOTAL 

78 
7 0  
62 
3 2  
62 
41 
50  
72  
63  

, 
74 , , , 

55  

62  
57 , 

59 

58 

I 



the ozone standards have been exceeded , t he o i l  shal e reg i on has not been 
c l ass i fi ed as non-attai nment area d ue to the l i mi ted amount of data 

col l ected over the l ast few years . For perm i tt i ng  of new sources i n  the 
reg ion , both the  E PA and the state woul d  requ i re the use of best ava i l ab l e 
control tech nol ogy for al l sources of vol at i l e  organ i c  compound emi ss i ons 
wh i ch are precursors to ozone format i on . 

Sampl i ng for trace el ements was performed to establ i sh a basel i ne of 
such el ements t hat may be conta i ned i n  shal e and s urroundi ng so i l s ,  as  
duri ng const ruct i on and pl ant operat i ons  these el ements may be found i n  

fug i t i ve dusts . W i th the except ion of l ead , no a i r qual i ty standards exi st 
for these el ements , al though many have potent i al  env i ronmental and heal t h  

effects . The basel i ne concentrat i on of the el ements anal yzed i n  1 980 and 
1981 i s  shown i n  Tab l e 4-4. Al l the el ements are at l ow concentrat i on , 
with  some of them bel ow the mi n i mum detectabl e l i mi t . The l ow l evel s are 
due pri mari l y  to the l ow ambi ent l evel s of total  suspended part i cu l ates ,  
s i nce the trace el ement concentrati ons are a funct i on of part i c u l ate 
l evel s . Many of the 1981 t race el ement val ues are h i gher due to h i g her 
part i c u l ate l evel s than i n  1980.  
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ELEMENT 

Al umi n um 
Anti mony 

Arsen i c  

Bery l  1 i urn 
B i smuth  
Boron  
Cadm i um 

Ca l c i um 

Chrom i um 
Copper  

Germa n i um 

I ron 

Lead 
Magnes i um 

Mercury 

Mo lybden um 

N i cke l 
Se l en i um 

T i n 
T i tan i um 

Vanadi um 

Z i nc 

Tab l e 4-4 .  Ba sel i ne Trace  E l ement Ana l ys i s  

1980 LEVELS 1981  LEVELS 
( �g/m3

) ( �g/m3
) 

4 . 79 < 0 . 03 

<0 . 0003 0 . 0004 
0 . 0008 0 . 0013 

< 0 . 0001 0 . 0052 
0 . 0002 0 . 0002 
0 . 0016  0 . 3 680 
0 . 0005 0 . 0043 
7 . 55 1 .  78  
0 . 047 0 . 002 
0 . 068  0 . 01 4  

<0 . 003 <0 . 03 1  
0 . 63 0 . 22 

0 . 01 3  < 0 . 006 
2 . 30 0 . 67 

0 . 0002 0 . 0030 

0 . 0007 0 . 0098 

0 . 003  0 . 001 
<0 . 0003 0 . 0005 

< 0 . 0003 0 . 0009 
0 . 79 0 . 02 
0 . 002 0 . 003 
0 . 036 0 . 01 5  
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B i ol ogi cal Resources lO 

In 1980 a number of b io l og i cal stud i es were performed on NOSR 1 .  
These stud i es i ncl uded a s urvey of vegetat i o n , b i g  game , endangered 

s pec i es , smal l mammal s ,  coyotes , b i rds , and fi sh . Hi gh l i ghts of these 
st u d i es are presented bel ow. 

El even nat i ve vegetat i on types and two other l andscape un i t s  have been 
mapped on the  NOSRs . They are Aspen Woodl ands , Dou gl as -F i r  and  Spruce/F i r 
Forest s ,  Pi nyon-J un i per Woodl ands , Mi xed Mounta i n  Shrubl ands , J uneberry/B i g  
Sagebrush Shrubl ands , B i g  Sagebrush/ Snowberry Shrubl ands , Mounta i n  
Grass l ands , Mo i st Meadows , In d i a n  Ri cegrass Commun i t i es , Sparsel y Vegetated 
Sl opes , Scree Pavement , D i sturbed Areas , and Agri c u l t ural  Areas .  The 

predom i nant veget at i on types on NOSR 1 a re the As pen Woodl ands and B i g  
Sagebrush/Snowberry Shrubl and s .  O n  NOSR 3 ,  t h e  M i xed Mounta i n  Shrubl ands 

and Pi nyon-Jun i per Woodl ands are the most common vegetat i on types .  

The b i g  game s urvey showed t hat port i ons of NOSR 1 are u sed heav i l y  by 
mu l e  deer and el k as a summer range . Mu l e  deer ut i l i zat i on i s  h i g hest on 
the r i dge between Northwater and Trapper Creeks i n  the northwest part of 

the trac t .  El k ut i l i zat i on i n  the summer is al so h i gh  i n  thi s l ocat i on , as 
wel l  as in the southern part of t he t ract around the east fork of Parachute 
Creek . Wh i l e  these parts of the tract are heav i l y  ut i l i zed , use i s  
vari abl e on NOSR 1 and i s  l ow compared to use of the wi nter range . Thi s i s  

due to the wi de avai l ab i l i ty of summer range wh i c h  res u l ts i n  a more 
di spersed b i g  game d i str i but i on pattern i n  t he s ummer months .  I n format i on 

from the Bureau of Land Management i nd i cates that the l ower el evati ons  on 
NOSR 3 serve as cri t i ca l  wi nter range for mu l e  deer and wi nter range for 
el k .  I n  addi t i o n  to prov i d i ng hab i tat for l arge game and other wi l d l i fe ,  
the  NOSRs prov i de forage for cattl e from s pri ng t hrough fal l and for s heep 
a l l year l ong . NOSR 1 i s  pri mari l y  a summer range and NOSR 3 i s  wi nter 
range . 

10TRW E E ·  . D . . .  NOSR B 1 . Ch . .  nergy n g l neerl ng l V 1 S l o n ,  a se l ne aracterl zat l on  
Report-1980 , Draft , Ju l y 1981 . 
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A total  of 29  spec i es of mammal s were observed on the NOSRs between 
1975 and  1 980. In add i t i on to mu l e  deer and el k ,  b l ack  bears , a p uma , 
coyotes , beaver , and bobcat were observed , a l ong wi th  many smal l er mammal s 
i ncl ud i ng several spec i es of squ i rrel s ,  vol es , ground squ i rrel s ,  weasel s ,  
m ice , a nd rabb i t s .  

Si xty-fi ve spec ies  of b i rds  were observed on the NOSRs from 1 975 
t hrough 1980. Among t hese spec i es are i nc l uded t he go l den eagl e ,  fi ve 
spec i es of hawks , two fal cons , and two spec i es of owl . Two spec i es of 
grouse have al so been observed . Census transects i nd i cated t hat the most 
common b i rds  on  NOSR 1 are the Vesper Sparrow , Bl ackcapped C h i ckadee , 

GraY-headed Junco , and Mounta i n  Bl uebi rd. Each was most common i n  t he 
Snowberry , Aspen , Doubl as-F i r ,  or  Serv iceberry hab i tat type , respecti vel y .  

The Northwater , Trapper , a n d  East M i ddl e Fork dra i nages each support 
dense popu l at i ons of nat i ve Co l orado Ri ver cutt hroat trout ( Sa l mo c l arki  
pl euri t i cus ) , rat her t han a hybr id  vari ety as was thought earl i er .  The 
Col orado cutthroat i s  cons i dered a threatened spec ies  under Co l orado 
l eg i s l at i on , a l though it i s  not federal ly  l i sted.  The East Fork of 

Parachute Creek and F i rst An v i l  Creek support den se popu l at i ons of brook 
trout  (Sa l vel i nus  fort i na l i s ) and nati ve Col orado cutthroat trout . 

No endangered an imal  spec i es were i dent i fi ed on NOSR . Two federal l y  
l i sted b i rd spec i es , t he peregr i ne fal con and the bal d eagl e ,  have been 
s i ghted al ong the Co l orado Ri ver to the south of the property . Several 
endangered s pec i es of fi sh occ ur i n  t he Upper Col orado Ri ver. These 
i nc l ude the Co l orado squawfi sh and the humpback chub , wh i c h  are on the 
nat i onal endangered spec i es l i st . The h umpback sucker and bony t a i l  chub , 
al so found i n  the Co l orado , are on the Co l orado l i st compi l ed by the 
Ameri can F i sheri es Soc i ety . Wh i l e  not found on  NOSR , popu l at i ons cou l d  be 

affected by water d�pl et i ons or pol l utants enteri ng  the ri ver . 

The endangered pl ant s pec i es s u rvey showed t he presence of one s pec i es 
on the federal l i st . It i s  a gras s ,  Festuca dasyc l ada , wh i c h occurs on 
exposed ri dges and scree s l opes where t he substrate i s  a coarse shal e 
rubbl e .  Three other pl ant s on the property are found on proposed endan­
gered l i sts . They are Astraga l us  l utosus , Agu i l egi a barnebyi , and 
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Su l l i vant i a  pu rpus i i .  Sul l i vant i a  has recent l y  been dropped from 
con s i dera t i on as an endangered spec i e s .  Al l four of t hese pl ant s pec i es 

occ ur i n  l i mi ted m icrohab i t ats on the NOSR 1 property . 

The Col ony o i l  shal e proj ect i s  adj acent to the  NOSR tract on the  

western s i de .  Add i t i onal i nformat i o n on the  area may be found in  Fi nal 
E I S :  Proposed Devel opments of Oi l Shal e Resources by the  Col ony Devel op­
ment Operat i on in Co l orado , BLM ,  1 977 .  The Col ony i nfo rmat i o n is  general l y  
appl i cabl e t o  t h e  NOSR tract d ue t o  the cl ose prox i m i ty o f  the proj ects .  
Un i on Oi l has a tract cont i guous to NOSR 1 and  immed i atel y south of Co l ony . 
Mob i l  i s  adj acent to Un i on and i s  l ocated southwest of NOSR 1 .  Ne i ther 
Mob i l  nor Un i on has i nformat i on avai l abl e .  

4 . 2 CONSERVATION : AFFECTED ENV IRONMENT 

Conservat i on of fuel s used for transportat i on  wou l d  have a general 

pos i t i ve effect on nat i onal a i r  qual i ty .  The d i sc us s i on bel ow g i ves  a 

bri ef summary of the nat i on ' s  a i r  qual i ty based on atta i nment /non­
atta i nment of t he Nat i on al Amb i ent Ai r Qual i ty Standards ( NAAQS ) .  It i s  
fo l l owed by a desc ri pt i on of the Denver , Col orado area , wh i c h  i s  used as a 
reference case for a s ses s i ng i mpacts of the con servat i on al ternat i ve .  

Nat i onal  A i r Qua l i ty 

The Cl ean Ai r Act Amendments ( 1 977 ) requ i red states to repo rt to the 

E PA wh ich  areas had ach i eved the NAAQS and wh ich were i n  v i ol at i on .  The 
resul ts  i nd i c ate that photochemi cal oxi dant standards  are the most wi del y 

v i ol ated of the  NAAQS.  They are formed when hydrocarbons comb i ne wi t h  
n i trogen oxides i n  the presence of  l i ght . The pri mary NAAQS for photo­

chemi cal oxi dants are v i ol ated i n  most of the northeast , i n  Ca l i forni a ,  i n  
metropol i t a n  area s ,  and i n  some rural areas throughout the country .  
Stat i onary sources of  hydrocarbons and automob i l es are major contr i b utors 
to the probl em. Carbon monox i de , emi tted pri mari l y  from automob i l es ,  i s  

concentrated i n  u rban areas .  Non-attai nment areas occur i n  scattered 
pockets throughout the U n i ted States . Ni t rogen oxides are ch i efl y emi tted 

by fos s i l  fuel -fi red pl ants and automob i l es . The onl y l a rge areas i n  
v i ol at i on of NOx standards  are i n  sout hern Ca l i forni a ,  t hough  urban areas 

tend to v i ol ate standards  on a l ocal l evel . Vi ol at i ons of standards for 
total suspended part i cu l ates are scattered throughout the urban- i ndust r i a l 
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centers of the East , and over l arger area s i n  the dr ier  western states . 
Natural sources are major contri butors i n  the West , wh i l e  fos s i l  fuel 
combust i on is a chi ef source i n  the Ea st . Su l fur d i ox i de is a major 
emi s s i on of coal burni ng operat i on s .  Vi ol at i ons of standards  occur  i n  
scattered l ocat i ons throughout the coal - burn i ng areas of the East and i n  
certa i n  western states ( e . g . , Ari zona , Nevada , Utah , and Cal i forn i a ) . 

Amb i ent a i r  qual i ty i s  determi ned by a number of factors , i ncl ud i ng 
natural and man -made emi s s i on sources , and by meteorol ogy and topography . 

General descr i pt i ons of the nat i onal  a i r  qual i ty must be understood to have 

n umerous except i ons on the l ocal l evel . W i t h  th i s u nderstand i ng ,  it can be 
sa i d  that ai r qual i ty tend s to  be worse i n  the more i ndustr i a l i zed East , 
part i cu l arly for pol l utants wh i ch are ch i efl y produced i n  the u rban com­
mun i ty .  However , most metropol i t an areas i n  al l part s of the U n i ted States 
are i n  v i ol at i on of carbon monox i de and photochemi cal ox i dant standards . 

Den ver 

Den ver , Co l orado is  a con sol i dated c i ty-county coveri ng a 95 . 2- square 
m i l e  area .  It s i ts at the eastern edge of the sout hern Rocky Mounta i ns at 

an el evat i on of approx i matel y 5 , 000 feet . Den ver is a major metropol i tan  
area with a popu l at ion  den s i ty of 5 , 090 person s/square m i l e  and a c i v i l i an 
l abor force of 2 2 2 , 82 7 . 1 1  

The topography o f  Co l orado i s  characteri zed by dramat i c  rel i ef ,  rang­
i ng from 3 , 350 to 1 4 , 4 3 3  feet above sea l evel . Denver l i es in  an i rregu l ar 
pl a i n  wh i ch suddenl y r i ses  to a compl ex mounta i n  system west of the c i ty .  

W i nds general l y  are out of the south o r  southwest averag i n g 9. 1 mph . 
Mo i sture-l aden a i r  mov i ng from the west l oses most of the moi st ure before 
reach i ng the eastern sl o pes of the  Rock ies , l eav i ng Denver with an annual  
average prec i p i tat i on of onl y 13  i nches . Snowmel t prov i des the chi ef 
sou rce of surface water in the state .  Mean month ly  temperatures range from 
330F i n  January to 740F i n  J u l y ,  wi t h  extremes rang i ng from _ 1 00 to 900F .  

1 1 DemOgraph i c  stat i st i c s from County and C i ty Data Book 1 977 , Bureau of the 
Census , U . S .  Dept . of Commerce . 
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The metropol i tan nature of the Denv er area ha s combi ned wi th 

topographic and meteorol og i c al c harac teri stics  to produce an area of rel a­
ti v el y poor a i r  qual i ty .  Denv er v i ol ates  the primary NAAQS for CO , TSP ,  
and photoc hem i c al ox i dants . Part of the county v i ol ates NOx primary 
standards . Transportati on i s  the l a rgest sou rce of these em i s s i ons . 1 2  

Sev eral nati onal forests encom pass  l arge porti ons  of Col orado ' s 
mounta i no us areas . S i nce they are l ocated west of Denver , prev a i l i ng wi nds 
general l y  wou l d carry pol l utan ts generated in Denv er away from the pro­
tec ted forests . Howev er , there are sev eral mandatory Cl ass  I areas 
( pr i sti ne )  i n  northern Col orado . 

4 . 3  COLONY O I L  SHALE PROJ ECT : AFFECTED ENV I RONMENT1 3  

The si te o f  the propo sed Col ony o i l  shal e proj ec t i s  a t  the southern 
edge of the P i ceance B a s i n  in Garfi el d County , Col orado . I t  l i es 
immed i atel y west of the NOSR 1 trac t .  The proj ec t i s  l ocated in the upper 
c anyon of Parac huke Creek , a tri b utary of the Col orado Ri v er .  ( Several 
tri b utar i e s  of Parac hute Creek dra i n  the NOSR 1 tract . ) 

The P i ceance B a s i n  i s  a l a rge depress i on or downwarp wh i c h  trends 
northwest , hav i ng a rel i ef of 4 , 000 feet . Steep v al l eys and cl i ffs 
c harac teri ze the reg i on . ( Al so ,  see d i sc us s i on of geol ogy presented u nder 
NOSR a l ternati v e  in Sec ti on  4 . 1 ) . The area has a rel ati vel y  l ow sei sm i c  

potenti al , wi th onl y m i nor damage anti c i pated from di stant earthquakes . 
Oi l shal e i s  found i n  the Parachute Creek member of the Green Ri ver 
Fo rmati on . 

The si te i s  l ocated at the eastern per imeter of an area subj ec t to a i r 
stagnati on epi sodes . Grand  J unc ti on , 40 m i l es to the southwest of the 
proj ec t ,  experi ences one of the hi g hest frequenc i e s  of i nv ersi on  in the 
Un i ted States . Garfi el d Co unty , where the s i te i s  l ocated , i s  an 
atta i nm ent area fo r al l NAAQS pol l utants . 

12 Sourc e :  1976 Nati onal Em i ssi ons  Report ,  Na ti onal Em i ssi ons  Data System 
of the Aerometric and Em i ss i ons  Reporti ng System ,  EPA ,  Augu st 1 979 . 

1 3 I n fo rm ati on source : F i nal E I S :  Proposed Devel opment of Oi l Shal e 
Reso u rces by the Col ony Dev el opment Operation i n  Col orado , BLM . 
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Surface water i s  subj ect to h i g h  sal i n i ty probl em s .  Groundwater tends  
to be h i gh  i n  d i s sol v ed sol i ds .  B i g  game hunted i n  Garfi el d Co unty i ncl ude 
deer , el k ,  and bl ack bear . Sev eral spec i e s  of fi sh  are harvested from 
Parachute Creek and i ts tri b utari es . Endangered/ threatened s pec i es are 
known to occ ur i n  the general area , i ncl  ud i ng the bl ack-footed ferret and 
the pereg ri ne fal con . Four fi sh s pec i es i n  the Col orado R i ver are on fed­
eral or state endangered spec i es l i sts . Arc heol og i cal stud i e s  have shown 

no ev i dence of preh i stor ic  use at the proj ect s i te ,  al though areas 

surround i ng the si te have yi el ded preh i storic  fi nds . 

A more deta i l ed descri pti on of the env i ronment affected by the 
proposed Col ony proj ect may be found i n  the " F i n al E I S : Proposed 
Devel opment of O i l  S hal e Re sources by Col ony Devel opment Operation i n  
Col orado" , BLM . 

4 . 4 ENHANCED O IL  RECOVERY IN KERN COUNTY , CAL IFORNIA : AFFECTED 
ENV I RONMENT 

Kern County i n  so uthern Cal i fo rn i a  conta i n s a var iety of physi og raph i c  
types . Mov i ng fran east to west , i t  conta i ns the western porti on of the 

Moj ave desert , fol l owed by the Si erra Nevada moun ta i n s ,  the southern end of 
the San J oaqu i n  Va l l ey ,  and the sl o pes of the coastal ranges on the western 

s i de of the coun ty .  Oi l produc ti on  i s  l argel y confi ned to the western hal f 
of the county .  

The area i s  dry ,  rece i v i ng an average of 7 . 3  i nc he s  of rai n  annual l y .  
Most streams  and l akes are i nterm i ttent . The i ncreased u se of gro undwater 
and water from other coun ti e s  has made Kern one of the l ead i ng ag ri c ul tural 

co unti  es in C al i forn i a .  Maj or c rops i ncl u de al fal fa hay , potatoes , grapes , 
and cotton . Cattl e grazi ng i s  a maj or l and  use i n  the coun ty .  Surface and 

gro undwater i n  Kern are general l y  of poor qual i ty ' d ue to h i gh concentra­
ti ons  of d i s so l ved sol i d s .  The sol i d s  are l argel y depo s i ted due to natural 
cau ses . 

Parts of Kern Coun ty are desi g nated non- atta i nment areas for carbon 
monox i de ,  photochem i cal ox i dants ,  sul fur d i ox i de ,  and particu l ates . The 
poor a i r qual i ty i s  the resul t of em i ss i o n s  from oil fi el d operati ons  and 
urban- i nd ustri al so urces comb i ned wi th frequent i nver s i on ep i sodes . Kern 
Coun ty as a whol e i s  not heav i l y  popul ated , hav i ng an average popul ati on  

den s i ty of 43 per sons per square m i l e .  Bakersf i el d , the l arge st c i ty i n  
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the county ,  has a popul ati on of 7 7 , 000 . Vegetati on i n  western Kern County 
cons i sts mostly  of gra s ses and l ow scrubs , capabl e of surv i v i ng the dry 

c l imate . Several endangered spec i es occ ur i n  Kern County .  The Cal iforn i a  
Condor may be found i n  the western part of the county ,  but does not nest 

there . The San J oaqu i n ki t fox and the bl unt- nosed l eopard l i zard l i ve i n  
the San J oaqu i n  va l l ey .  I ncreased agri cu l tural l and use has been the 

primary threat to the hab i tats of these two speci es . Non-endangered fauna 
in the area i ncl ude the coyote , tottonta i l  rabb i t ,  and the kangaroo rat . 

Fu rther i nformat ion  on Kern County can be found i n  the Fi nal E I S  for 
Petrol eum Product ion at Maximum Effi c i ent  Rate : Naval Petrol eum Reserve 

No . 1 ,  DOE , August  1979 ; and  the Fi nal E I S  for the El k H i l l s/SOH I O  P i pel i ne 
Connecti on Conveyance System , Department of the Navy , September 1977 . 

4 . 5  OCS O IL  PRODUCT ION IN  THE GULF OF MEX I CO :  AFFECTED ENV I RONMENT 

The Gul f of Mex i co i s  subj ect to tropi cal storms from l ate s ummer to 
earl y fal l , and the probab i l i ty of damag i ng cycl ones i s  fai rl y h i g h each 

yea r .  The predom i nant c urrent i s  the Yucatan , wh ich  enters the Yucatan 
Stra i t ,  fl owi ng cl ockwi se through the central and eastern gul f ,  and exi ti ng 

through the Fl ori da Strai t .  Surface c urrents c hange w i th the season . 
U n stabl e bottoms and shal l ow gas depo si ts may represent geol og i c  hazards to 
o i l  wel l devel opment .  

Wh i l e  commerc i al and rec reati onal  fi sh i ng are important , shrimp , crab , 
and oys ter are the most val uabl e fi s h i ng i ndu stries . Pol l uti on i s  a prob­
l em at the mouth of the Mi s s i s s i ppi  and near maj or ports . Coastal estu­
ari es , del tas , swamps , and marshes are extremel y productive b i o l ogi cal l y ,  
and several endangered spec i es occ upy the mari ne and coastal env i ronments . 

Approximatel y 2 , 000 s h i pwrecks are bel i eved to l i e i n  the Gul f ,  two of 
wh i c h  have been des i g nated as nati onal hi s tori cal  si tes . 

4 . 6  SRC I I  I N  MORGANTOWN ,  WEST V I RG I N I A :  AFFECTED ENV I RONMENT 

Morgantown , West  V i rg i n i a  i s  l ocated in northern part of the state i n  
the Appal ach i an pl ateau . It  i s  s i tuated on the Monongahel a Ri ver , wh i ch i s  

i n  the Oh i o  Ri ver Ba s i n . Topography of the surround i ng area cons i sts of 
s teep wooded h i l l s  and narrow val l eys . 
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Mo rgan town has a popul ati on  of approx i matel y 30 , 000 peopl e .  The work 
force n umbers 1 0 , 1 7 7 , of wh i ch 48% are government workers . The o utl yi ng 

popul ati on i s  sparsel y d i stri b uted , l argel y l oc ated i n  the stream val l eys . 
Re so u rces i n  the area i ncl ude coal , timber , gas , a nd o i l . Primary l a nd 
uses i nc l  ude smal l farm s and woodl and . 

The cl imate i s  h um i d ,  wi th 44 i nc hes of prec i p i tati on ann u al l y .  W i nds  
general l y  are from the south or  southwest . Th understo rm s  occ ur 40 to  50  

days i n  the year and frequentl y  cause l oc al fl ood i ng .  ( Up to s ix  i nc hes of  
ra i n  i n  a 24- hour peri od have been recorded througho ut the northern part of 

the state . )  

Vegeta ti on  consi sts of g rass  pa sturel and and shrubs i n  the val l eys , 
and hardwood a nd coni ferous trees on the h i l l s .  Smal l game and deer 
i n hab i t  the l ess  popul ated areas . Al thoug h  area surface water i s  abundan t ,  
i ndustri al and m un i c i pal pol l ut ion , as wel l a s  ac i d  m i ne dra i nage ,  have 
seri o usl y damaged water qual i ty .  The a i r qua l i ty in Monongal i a  County ,  
where Mo rg antown i s  l ocated , does not v i ol ate the, primary NAAQS .  However , 
parts of Mar ion  County ,  adj acen t to Monongal i a , do not meet the primary 

standards for particu l ates . Two Pennsyl v an i a  counties , Green and Fayette , 
are di rectl y to the north of Monongal i a .  Green County v i ol ates  the pr imary 

standa rd for p hotochemi c al ox i dants , wh i l e  Fayette Co unty v i ol a tes the 
primary standards for pho tochem ical ox i dants , S02 ' and parti c ul ates . 

Geol og i c al l y , Mo rgantown i s  l ocated i n  the Appal ac h i an geosyncl i ne .  
The geol ogy cons i sts general l y  of a thi c k  sequence of sed imentary roc ks  
resti ng on a l ayer of i gneous or  metamorph i c  roc ks . The g ross stra ti gra phy 
of the area i s  made up of the Dunka rd Group of the Penn syl van i an-Perm i an 

Age , beneath wh ich  l i es the Monongahel a Group of the Pennsyl van i an Age . 
The three mai n produc i ng coal seam s are the P i ttsb urg , the Sewi c kl ey ,  and 
the Waynesb u rg ,  wh i ch  l ie in  the Monongahel a g roup .  The coal is h i g h  

vol ati l e b i tum i nous ( fi xed carbon l ess  than  6 9% ) ,  and i s  rel ati vel y  h i g h  i n  
sul fur 0 . 5 to 4% ) .  Ash content i s  al so h i gh , 8 to 12% .  

Add i ti onal i nfo rm ati on  on thi s  area and surround i ng reg i o n  can be 
found in the Draft Env i ronmental Impact Statement , Sol vent Refi ned Coal - I I 
Demonstrati on  Proj ec t ,  Fo rt Marti n ,  We st V i rg i n i a ,  DOE , May 1 9 , 1 980 , the 
F i nal  E I S :  Al ternative Fuel s Demonstrati on P rogram , ERDA,  1 97 7 ;  or the 
Reg i onal Env i ronment-Energy Da ta Book : So uthern Reg i on , rOE , 1 978 . 
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4 . 7  B IOMASS/ALCOHOL I N  CENTRAL ILL I NO I S :  AFFECTED ENVI RONMENT 

Li ke much of the m i d- conti nent� reg i on , central I l l i no i s  i s  
c harac teri zed by expanses  of fl at , hi g hl y  agri c u l tural i zed l and . It exper­

i ences col d wi nters and warm summers . F requent tran s i tory c hanges i n  tem­
perature and humid i ty occ ur as wi nds carry i n  the c l imati c c haracteri sti c s  

o f  s urro u nd i ng reg i ons , unrestra i ned by the fl at topography . 

Ag ri c ul ture uses approximatel y 90% of the av ai l ab l e l and  i n  most 
counties . C h i ef c rops i n  I l l i no i s ,  in order of importance , are corn , soy­
bean s , whea t ,  hay ,  and oats . Among the states , i t  i s  the l ead i ng producer 
of soybeans , and in some years the l ead i ng producer of corn . The ferti l e , 
deep so i l s produce 83 bushel s of corn per acre . Li vestock  produc ts i nc l ude 

hogs , beef cattl e , and m i l k .  

The soc i oeconom i c  charac teri sti c s  of central ! 1 1 i no i s  may make the 

area better abl e to ab sorb the impact of 1 imi  ted energy dev el opment as 
compared to Col orado . Central I l l i no i s has a l arger potenti al  suppl y of 
workers and greater ava i l ab i l i ty of support serv i ces than does the P i ceance 
Basi n .  

Central I l l i no i s recei ves approximatel y 38 i nc hes  of rai n  ann ual l y .  
Arti fi c i al dra i nage of c ropl ands i s  c ommonl y pract iced .  Maj or surface 
waters i nc l ude the I l l i no i s and Sangamon Ri v ers . No n- po i n t  sources of 
pol l ut ion , such as agricul tur� runoff and m i n i ng dra i nage , have resul ted 
i n  damaged water qual i ty i n  many parts of the state . Groundwater sources 
are l im i ted , and many areas in  central I l l i no i s  depend on arti f ic i al 
reservo i rs for i nd ustri al and mun i c i pal  water . 

Sev eral co unti es i n  central I l l i noi s do not meet the primary NAAQS 
parti c ul ates  and photochem ical  oxi dants . Standards for sul fur dioxi de 
and/or carbon monox i de are v i ol ated in certa i n  popul ous areas , such as 
Peori a .  

Coal - beari ng sequences of roc ks  from the Penn syl vani an System underl i e  
36 , 806 square m i l es o f  I l l i no i s . Large m i nes have operated i n  central 
I l l i no i s for many years , produc i ng chi efl y  from the I l l i no i s No . 6 seam s .  
The coal i s  primari l y  h i gh vol ati l e  C b i tum i nous . 
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Further i n fo rmati on  on central I l l i no i s may be obta i ned from the 
Reg i onal E nv i rol111ent-Energy Data Book : M i dwest Reg i on ,  DOE , 1 978 . I n  

addi ti on sev eral F i nal E I Ss wh i c h  perta i n  to the area have been prepared by 
DOT . They i ncl ude : 

E I S :  1 -7 2  a nd F . A.  41 2 ;  

E I S :  Ro u te 1 4 2 ,  Menard and Sangamon Counti es ; and 

E I S :  Hi g hway F-408 , I I I i no i s .  
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5 .  ENV I RONMENTAL IMPACTS 

Thi s sec t i on di sc usses the env i ronmental impacts of reference cases 

for al ternati v e  mean s of produc i ng l i qu i d fuel s .  The al ternati v e s  d i s­

c u s sed i ncl ude : o i l  shal e devel opment on NOSR 1 ;  i nc reased con serv ati on ; 

o i l  shal e devel opment on l an d s  other than NOSR 1 ;  enhanced oi l recovery ;  

Outer Conti nental Shel f o i l  produtti on ; tar sands devel opment ; c oal l i que­

facti on ; b i omass/al cohol ; a nd no ac ti on  to devel op NOSR 1 .  I n  order to 

p l ace al ternati ves on a c omparati ve  basi s and to enabl e di sc u s s i on of 

spec i fi c  env i ronmental consequences , reference cases  were chosen for eac h 

tec hnol ogy al ternati ve . Desc ri pti ons of the reference cases are presented 

i n  Secti on  3 and Appe nd i x  B ,  al ong wi th the rati onal es  for i nd i v i dual 

reference case sel ec ti ons . 

Spec i fi c  reference cases were chosen to perm i t  quanti tati v e  com­

pari sons to be made among the range of technol ogy al ternati ves con s i dere d .  

Env i ronmental fac tors  estimated quanti tati vel y i nc l ude ai r pol l uti on  

em i ss i ons , water requi rements and sol i d  waste . Fac tors such  as heal th and  

safety ri sks , whi ch are l es s  readi l y  quanti fi ed , are  qual i tati vel y 

descri bed.  For the p urpose of thi s anal ysi s ,  impacts are assumed to be 

proporti onal to producti on  l evel s ( e . g . , i mpac ts of a 200 , 000 BPD fac i l i ty 

wi l l  be four times greater than 50 , 000 BPD ) . 

As was di sc ussed i n  Secti on 2 ,  the fundamental "generator" of i mpacts 

i s  the basic  p rogrammatic dec i s i on to dev el op NOSR 1 .  In  accordance wi th 

the CEQ reg ul ati ons  for i mpl ementi ng the Nati onal Env i ronmental Pol i cy Ac t  

( NEPA)  onl y maj or , s i gni fi cant e nv i ronmental effects are con s i dered i n  thi s 

anal ysi s .  Th i s  l ev el of detai l i s  commensurate wi th the broad pol i cy 

dec i si ons to wh i ch thi s Env i ronmental Impac t  Statement i s  addressed . 

S i m i l arl y ,  cumul ati ve  env i ronmental effects of reg i onal energy devel o pment 

are i denti fi ed and di sc u ssed b ut are not anal yzed i n  deta i l .  

Once the dec i s i on to devel op i s  made , the spec i fi c  si tes on NOSR 1 

sel ec ted for m i nes ,  retorts , s pent shal e d i s po sal , etc . ,  and the spec i fi c  

eng i neeri ng tec hnol og i es and fi nanc i al mechani sms sel ected to accompl i sh 

the dev el opment are not ex pected to s i gni f ican tl y  al ter the types and 

l evel s of i mpacts di sc ussed i n  thi s E I S .  Certai n refi nements and new 

deta i l s to the anal yses  may be ex pecte d ,  however . To ensure that adequate 
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i n formati on  ex i sts to support these si te- and technol ogy-spec i fi c  
determ i nati ons , a conti n u i ng env i ronmental basel i ne mon i tori ng program has  

been i n i ti ated for the Naval O i l Shal e Re serves ( NOSR 1 )  to  devel op  l ong­
term ,  s i te- spec i fic  env i ronmental backgro und i nfo rmati on . Thi s i n formati on  
wi l l  be used to perform more refi ned anal yses of the env i ronmental impacts 
of o i l  shal e devel opment on NOSR 1 .  Thi s anal ysi s wi l l  be i ncorporated 

i nto a si te- and proces s- spec i fi c  Env i ronmental Impac t Statement whi c h wi l l  
be prepared sho u l d  i t  be dec i ded to devel op NOSR 1 .  

An anal ysi s of the env i ronmental con sequences of al ternati ves , 
i ncl ud i ng devel opment of  NOSR 1 ,  fol l ows i n  Secti on  5 . 1 . A comparati ve 
soc i oeconom ic  anal ysi s i s  presented in Secti on 5 . 2 .  Unavoi dabl e adverse 
env i ronmental effects are di sc u s sed i n  Sect ion  5 . 3 ;  the rel ati onshi p 
between short- term u se s  of the env i ronment and the mai ntenance and enhance­
ment of l on g-term producti v i ty i s  di sc u s sed i n  Sect ion  5 . 4 ;  i rrevers i b l e 

and i rretri evabl e comm i tments of resources  are i denti fied i n  Secti on  5 . 5 ; 

and coord i nati on wi th federal , reg i onal , state , and l ocal l and u se pl ans , 
pol i c i e s , and control s i s  di sc ussed i n  Secti on  5 . 6 .  Secti on  5 . 7  d i sc usses 
other fac tors such as energy requ i rements and con servation potenti al s ,  
h i stori c and cul tural resources ,  urban qual i ty ,  and the des i gn of the bui l t 
env i ronment . 

5 . 1  ENVI RONMENTAL CONSEQUENCES 

5 . 1 . 1 NOSR O i l  S hal e Devel opment 

The fol l owi ng secti ons  di sc uss  the impacts of oi l shal e devel opment on 
the Nav al O i l Shal e Reserves I i n  Garfi el d County ,  Col orado . The reference 
c ase wi l l  use room- and- p i l l ar m i ni ng and three surface retorti ng methods : 
v erti cal d i rect and i nd i rect retorti ng for feed stock of  1 /2 i nch  to 3 
i nc hes  and a sol i d  heat exchange method for fi nes retorti ng . The produc­
ti on l evel s bei ng con s i dered are 50 , 250 BPD and 20 1 , 000  B PD of shal e o i l , 
requ i ri ng a feed of 72 , 500 TPD a nd  290 , 000 TPD respecti vel y of raw shal e 
( 31 g al / ton grade ) . Byproducts i ncl ude l ow and h i gh Btu gas , s ul fur , and  

ammon i a .  The  env i ronmental impacts di sc ussed woul d not vary s i gn i fi cantl y  
for the var ious  NOSR devel opment opti on s ( l ease , quas i - uti l i ty ,  j o i nt 
venture or GOCO ) because the prod uc ti on fac i l i ty i s  postul ated to be the 

same for al l devel opment opti ons . 
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Ai r Qua l i ty I mpacts 

Ai r qual i ty i mpacts wi l l  resul t from m i n i ng and bl asti ng , retorti ng , 

sol i d s  h andl i ng and d i sposal , and pos s i bl y  l i qu i d  storage , and transpor­
tati on . Mi n i ng and bl asti ng wi l l  generate S02 ' CO , NOx hydrocarbons and 
particu l ates . The retorti ng processes wi l l  generate the pol l utants men­
ti oned above as wel l as ammoni a ,  hydrogen sul fi de and pol ycycl i c  organi c  
m ateri al ( POM ) . POM i ncl u des pol ycycl i c  aromatic hydrocarbons , thei r 
su l fur and ni trogen anal ogues and oxi d i zed deri vati ves . A n umber of trace 

metal s and other el ements occur i n  o i l  s hal e  but for the most part they are 
not vol ati l i zed and remai n i n  the spent shal e .  Mercury and arseni c  are 
more vol ati l e  and are potenti al l y  s i gni fi c ant non-cri teri a pol l utants . 1 

Arseni c  i s  vol ati l i zed and must be removed from the shal e o i l or i t  wi l l  be 
rel eased to the atmosphere when comb usted . 2 Var i ous k nown control 
technol og i es wi l l  be empl oyed to control cri teri a and other pol l utants . 

M i n i ng ,  bl asti ng and primary crush i ng ( performed i n  the m i ne )  wou l d 
produce approximatel y 9% of  the parti c ul ates generated by the overal l 
p l ant , wh i l e  transportati on , secondary crush i ng , and s torage p i l es wou l d 
contri bute approximatel y 57% .  The retort operati ons  wou l d contri bute 
approx imatel y 34% of the particu l ates  generated . M i n i ng and bl asti ng 
( i ncl udi ng d i e sel equi pment)  al so wi l l  contri bute approx i matel y 44% of  the 
S02 ' 39% of the NOx ' 58% of the CO , and cl ose to 100% of the total 

hydrocarbons em i tted by o i l  shal e operati ons . 3 

Tabl e 5 - 1  s hows the total estimated control l ed em i ss i on s  of cri teri a 
pol l utants for al l the operati ons  of a fac i l i ty .  These emi ssi on fi gures 
i ncl ude em i s s i ons from m i ni ng ,  bl asti ng , raw shal e  storage , transportati on 
and preparati on , and retorti ng . 

Tabl e 5 - 1 . 

Summary of Ai r Em i s s i o n s  for Mi n i ng and Retorti ng 

Em i ss i on s4 (TPD ) 

Producti on Level : 
Shal e Oi l ( BPD )  

50 , 2 50 

201 , 000 

1 . 1  

4 . 4  
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1 1 . 1  

44 . 4  

THC 

0 . 8  

3 . 2 

Part . 

2 . 9  

1 1 . 6 

CO 

2 . 0  

8 . 0  



These em i ss i on s  may degrade the better- than- standard ai r qual i ty over 
the NOSR 1 tract and cou l d  contrib ute to s hort term v i ol ati ons of federal 

a i r  qual i ty standards for part i c u l ates and hydrocarbons i n  the surroundi ng 
reg i on .  The impact of em i s s i ons from a 200 , 000 BPD  fac i l i ty may be more 
than four times as great as from a 5 0 , 000 B PD p l ant , depend i ng upon the 
ab i l i ty of the s i te to accomodate em i s s i ons , but thi s wi l l  not be k nown 

unti l si te- spec i fi c  model i ng can be performed . NOSR 1 em i ss i ons  coul d 
potenti al ly  affect v i s i b i l i ty i n  the Fl a t  Tops W i l derness Area to the 

northeast . The ser i ousness  of th i s  i mpact cannot be pred icted at th i s  
po i nt i n  the anal ys i s .  The c umul at ive effects of reg i onal energy 
devel opment cou l d have a si gn i fi cant impact on ai r qual i ty i n  the reg i on . 
Areas i n  Mesa County to the south of Garfi el d County v i ol ate standards for 
parti c u l ates  and are subj ect to i nversi ons . 

W i nd ero s i on of spent shal e  p i l es wi l l  contrib ute partic u l ate 
em i ss i ons  to the ambi ent a i r .  These are of concern because they may 
conta i n  pol ycycl ic organ ic  materi al , a potenti al heal th hazard . The ha zard 
potenti a l  of oi l shal e process chemical s i s  di scussed under Heal th and 
Safety Impacts . 

Water Resou rces I mpacts 

Demand 

The produc ti on of 50 , 250 BPD of  shal e o i l , u s i ng the reference 
tec hnol ogy , wi l l  requ i re an i nput of 5 . 425  m i l l i on GPD ( 5 , 46 1  AF/Y ) of raw 
water for retorti ng fac i l i ti e s  and spent shal e di sposal . A 201 , 000 BPD 
produc t i on l evel , u s i ng the same technol ogy , wi l l  requ i re 2 1 , 844 m i l l i on 
GPD of raw water . 

I n d i rec t water requ i rements woul d resu l t from i ncreased human con­

sumption due to popu l ati on i ncreases . The proj ec ted popu l at i on growth for 
a 50 , 250 BPD NOSR proj ect i s  esti mated to be 7 , 500 ( max imum )  peopl e .  The 
7 , 500 i ncrease wou l d  be reac hed at the end of the s i xth year after the 
proj ect starts . For a 201 , 000 BPD operati on , the total popu l ati on  i nc rease 
wou l d  be 1 2 , 000 and wou l d be reached at the end of the tenth year after the 
proj ec t started ( assum i ng con structi on of the four 50 , 250 B PD p l ants woul d 

not start s imul taneousl y ) . 
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Us i ng 200 GPO per person domesti c water consumpti on , the proj ected 
i ncrease of domestic water demand i s  estimated to be 1 . 5  m i l l i on GPO  and 

2 . 4  m i l l i on GPO  for the 5 0 , 2 50 BPD  and 201 , 000 BPD  operati ons , respec­
t ivel y .  Total water consumpti on , i ncl ud i ng both process and domesti c water 

requ i rements , woul d be 5 . 9  m i l l i on GPO ( 5 , 964 AF/Y ) and 2 4 . 1 m i l l i on GPO  
( 2 4 , 259  AF/Y ) for the two respecti ve cases , u s i ng the reference technol ogy . 

Water i s  rel ati vel y scarce i n  the P i ceance Ba s i n  and l argel y al l ocated 

by water r i g hts agreements . D i v erti ng water to o i l  shal e dev el o pment 
shoul d have a smal l effect  on farm i ng i n  compari son  to other d i versi ons , 
such as purchase of farm l and for mun i c i pal growth . Neverthel ess , farm 
producti on i n  Col orado cou l d be reduced i f  ri g hts to i rri gati on water were 

sol d to o i l  shal e devel opers . Such sal es are not c urrentl y cons i dered 
attracti ve to devel opers si nce onl y the actual seasonal water usage of any 
purchased ri g hts can be uti l i zed by the devel oper , regardl ess of the 
ori g i nal water ri g hts al l ocati on . Even so , the purchase by i ndustry of 
agricu l ture water r i g hts i s  pos s i bl e  i n  the future when and i f  water 
shortages occur . 

The reference case technol ogy u sed i n  thi s di sc us s i on i s  not as water­
i ntens i ve as some al ternati ve technol og i es . If the most water- i ntens i ve  
technol ogy bei ng con si dered for NOSR 1 were chosen , the pl ant and  domesti c 
water requ i rements coul d be as h i gh a s  1 2 , 090 acre- feet/year fo r 50 , 000 BPD  
producti on  and  48 , 350 ac re- feet/year for 200 , 000 BPD p roduc ti on . It  i s  not 
anti c i pated that NOSR 1 devel opment wi l l  tax ava i l abl e water suppl i es i n  
the area based on Col orado Department of Natural Re sources esti mates of 
water ava i l abl e for 1 . 3  m i l l i on BPD of o i l  s hal e producti on . However , the 
i mpact of reg i onal  energy devel opment on water suppl i es shou l d be con­
s i dered . Si g n i f i c ant i nc reases i n  water u se can affect  vegetati ve growth , 
aquati c and terrestri al an i mal popu l ati on s ,  and coul d i ncrease down stream 
sal i n i ty .  Hi gh sal i n i ty i s  al so a probl em i n  the Col orado Ri ver Bas i n .  

Avai l abi l i ty 

Proj ect water requ i rements wi l l  probab ly  be met by pumpi ng water from 

the Col orado Ri ver , augmented by m i nor amounts of m i ne water . Groundwater 
i s  i n  short suppl y and i s  not cons i dered a prac ti cal  source . 
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The avai l ab i l i ty of water from the Co l orado R i ver for thi s proj ect i s  
dependent on water fl ow i n  the Col orado and the sen i ori ty of the proj ect 
water ri g hts . If  a case of j un i or water ri g hts dated 1 980 i s  postul ated , 
then there wou l d  be numerous  occas i ons  where water o utages wi l l  occ ur . 
These outages , d ue to the i nabi l i ty to draw water from the Col orado wi thout 
i nterferi ng wi th wi thdrawl s by sen i or water r ig hts owners , wi l l  occ ur every 
other year , on  the average , and wi l l  be up to four months i n  durati on . A 
four month outage i s  7 , 281 AF of water for the 201 , 000 BPD  production  case . 

The estimates  of water avai l ab i l i ty are based on hi stori cal  data from Water 
Years 1954 through  1977 . 

There are two al ternati ves  to sol v i ng the water outages for the proj ­
ect .  The fi rst i nvol ves the constructi on of a re servoir  i n  the c i n i c i ty of  
the  proj ect si te and fi l l i ng it  from the Co l orado R i ver duri ng peri ods  of  
h i g h  fl ow.  The second i s  the purc ha se of  water r i g hts from an  ex i sti ng 
reservoi r .  

The constructi on of a reservoi r to serve thi s proj ect i nvol ves the 
constructi on of a dam to conta i n  the water i n  one of the v al l eys on NOSR 1 ,  
NOSR 3 or  on an adj acent property . Th i s  requi res  the movement of over 
el even m i l l i on c ub ic yards  of materi al for an earth dam .  The source of  

, 
thi s  materi al  and i ts transportati on to the si te are probl ems of substan-
ti al m agni tude . Sol uti on of these probl ems wi l l  resul t i n  a re servoi r of  
consi derabl e expense . The water requi red to fi l l  the reservoi rs i s  
ava i l abl e and cou l d  be pumped from the Col orado d uri ng h i gh fl ow peri ods 
even for j un i or  water ri ghts . 

The second al ternati ve i nvol ves  purc has i ng the water from an exi sti ng 

reservoi r on the Col orado Ri ver system upstream from the proj ect s i te .  
Then , when a water outage occ urred the water coul d be rel eased from that 

reservoi r and fl ow down the Col orado . An amount equal to that rel eased 
( but  adj usted for l osses )  woul d then be pumped to the proj ect si te from the 

same d i v ers ion poi nt on the Col orado as i s  normal ly used . 

Two federal reservoi rs exi st wi th suffi c i en t  capac i ty to supp ly  the 
emergency needs  of the proj ect ,  the Ruedi and Green Mo unta i n Re servo i rs . 
They are adm i ni stered by Water and Power Re sources Serv i ce of the Depart­
ment of I n teri or .  The cost from thi s sou rce appears to be cons i derably 
l es s  tha n  the cost of con structi on of a reservoi r for sol e use  by the 
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proj ect . Furthermore the l arge federal reservoi r i s  managed by tra i ned 
personnel i n  accordance wi th appl i cabl e env i ronmental and other regul a­

ti on s . An emergency water supp ly  opti on  has not been determ i ned but the 
federal reservoi r wou l d  be the opti on of c ho i ce . 6 

Water Qual  i ty 

Oi l shal e producti on  wi l l  produce waste waters from retorti ng and 
upgrad i ng o perati ons , a i r  and water cl eanup u n i ts ,  c ool i ng u n i ts and bo i l er  
bl owdown , and san i tary waste waters . The  reference case i s  assumed to have 
a zero d i sc harge des i gn i n  wh i ch waste waters are treated and e i ther 
recyc l ed or used for wetti ng of retorted shal e so that i t  may be compacted . 
Therefore , there shou l d  be no di scharge of waste waters . However , surface 
or groundwater contami nati on  coul d occur as the resul t  of l eachi ng from 
spent shal e di sposal p i l es ,  u n i ntenti onal rel eases from impou ndments , 

spi l l s  from process equ i pment or storage tank s , and i n  tran sportati on . 

P rocess waters may conta i n  a number of hazardou s  materi al s wh ich  cou l d 
damage aquati c and l and  spec i es i f  acc i dental l y  rel eased . These i ncl ude 
ammon i a , organ ic  ac i d s , suspended organic  compound s  ( phenol i c s , am i nes , 
hydrocarbons ,  mercapta n s ) , and smal l er quanti ti es  of trace el ements . 3 The 
impact of a rel ease of these sub stances on the s urro undi ng env i ronment 
wou l d depend on the si ze of the rel ease and the spec i fi c  source  of the 
waste waters . 

A s i gni fi cant potenti al  source of water contam i nati on  i s  the l eachate 

from spent shal e p i l es .  Spent shal e w i l l  be d i sposed of i n  c anyons or  
natural depress i ons  of  the l andscape and  measures  taken to impound l eached 

waters and revegetate the spent shal e surface . The fa i l ure of dams and 
i mpoundments to conta i n  l eachate s  coul d resul t  in the i r  rel ease to surface 
or ground waters . Anal yses of l eac hates from spent shal e i nd i c ate the 
presence of phenol s ,  trace el ements ( e . g . , arsen i c ,  boron , l ead ) , and h i g h  

7 
concentrati ons of d i s sol ved sol i ds . '  

Con structi on  and tran sportati on  wi l l  i ncrease the sed iment l oad to 

nearby surface waters . Methods are ava i l abl e to m i ti gate , but not com­
pl etel y prevent ,  sedi mentati on . 
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Sol i d  Waste I mpacts 

The 50 , 2 50 BPD producti on l evel i s  expected to generate 58 , 87 5  tons of 

spent shal e and 1 , 7 3 3  tons  of other sol i d  wastes per day . At 200 , 000 BPD  
producti on rate , sol i d  waste generated wi l l  be four times as muc h . The 
sol i d  wastes other than retorted shal e  i ncl ude water treatment sl u dges , 
spent catal ysts and shal e oi l coke . Di spo sal of a total of 60 , 608 T PD o f  
sol i d  waste wi l l  requi re l arge areas of  NOSR 1 l and , primar i ly  i n  v al l eys 
or canyons . Spent shal e di sposal s i tes  wi l l  need to be desi gned to prov i de 
stab i l i ty ,  l eachate control , and rev egetati on potenti al . Standard m i ne 
eng i neeri ng parameters wi l l  be used to determ i ne the des i gn  and sl ope 
necessary to assure the stab i l  i ty of the pi l e .  These parameters must be 
determ i ned on a process- spec i fi c  l evel , and i nc l ude such thi ng s  as  the 
sheer strength of the s pent s hal e ,  water content , a nd degree of compacti on . 
Leachate control i s  needed to prevent the contami nati on  of surface and 
groundwater wi th trace el ements and organic  materi al s .  Potenti al l y  
l eachabl e trace el ements i nc l ude Cl , F ,  K ,  Ca , Si , Na . Organ i c s  present 
may i ncl ude phenol ic  compounds  and organic  n i trogen compo unds . Rev egeta­
ti on wi l l  requi re si te preparati on ( prel each i ng and perhaps soi l  
repl acement) , seedi ng , ferti l i zati on , and i rri gati on . 

Land  Use  

Underground m i ni ng creates the pos si bi l i ty of surface d i sturbance due 

to sub si dence . However , the room-and- p i l l ar method of m i n i ng i s  desi gned 
to prev ent thi s occ urrence . Over the l i fe of the proj ect ,  retorti ng 
fac i l i ti es and raw shal e  storage wi l l  requi re the use of  300 ac res of l and  
for the 50 , 2 50 BPD  producti on  l evel  and  1 , 200 ac res for the producti on  of  

201 , 000 B PD . A reserve water supply wi l l  be stored in  a reservoi r con­
structed on si te , prec l udi ng m i ni ng beneath the storage area . The  affected 
area wi l l  be smal l ,  howev er . The maj or 1 and use w i l l  be for the di spo s al 
of spent shal e .  The 50 , 2 50 BPD  producti on  l evel wi l l  generate approx i mate­

l y  20 m i l l i on tons of sol i d  wastes annual l y .  A l , 070- acre d i spo sal s i te at  
the headwaters of  Trappers Creek i s  under con si derati on . Th i s  si te woul d 
be fi l l ed to an av erage depth of  185  feet . The affected l and woul d u ndergo 
si g n i fi cant changes i n  contour and dra i nage , as wel l as vegetati on . Stream 
di vers i on may be necessary to m i ti gate the effects of l eachates comi ng from 
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the spent shal e pi l e . The overburden of the shal e resource i s  suffi c i entl y 
th ick  to al l ow m i n i ng of the raw shal e beneath the d i s po sal area . 

Land use al so wi l l  be affected by the pi pel i ne used to tran sport the 

product o i l . The pi pel i ne route has not been determi ned for NOSR 1 .  U nder 
con s i derati on i s  a route whi ch woul d take the product north to Ca spe r ,  

Wyomi ng .  The corri dor for thi s route wou l d b e  275  m i l es l ong and  5 0  feet 
wi de . Ex i sti ng pi pel i ne corri dors woul d be  used to the extent poss i b l e .  

Uti l i ty corri dors for power l i nes , water p i pes , and so forth , wi l l  be 
consol i dated to the extent poss i bl e .  Al ong wi th produc t pi pel i ne corri dors 
and s i te access routes they represent a s i gn i fi cant offs i te l and use 
i mpact . 

Hea l th and  Safety I mpacts 

A n umber of potenti al l y  hazardous  materi al s are produced i n  the sol i d ,  

l i qu id  and gas streams of shal e o i l  processes . Workers may be exposed to 
these substances by contact wi th the process  steam s  or wi th fug i ti ve 

em i s s i ons . These sub stances al so coul d be rel eased i nto the amb i ent a i r 
through fug i ti ve em i ss i o n s  and control off-gases . Th i s  woul d create a 

potenti al for publ i c  heal th effects through l ow-l evel , l ong-term exposure . 
Pol ycycl i c  organi c materi al  res i d i ng on spent shal e parti c l es coul d resu l t 
i n  exposure by i nh al ati on of respi rabl e parti cu l ates . The presence of 
suspected carc i nogens i n  shal e oi l i s  the chi ef �eal th concern . Ben zo ( a )  

Pyrene , whi ch i s  frequentl y  u sed a s  a gross i nd i cator o f  c arc i nogen i c i ty ,  
i s  present i n  raw shal e at a concentrati on of 30 , 000 to 40 , 000 ppb , and i n  
crude ( upgraded ) shal e o i l  a t  3 , 130  ppb . By compari son , the concentrati on 
of BaP i n  other petrochem i cal substances ranges  from 1 , 320 ppb i n  L i byan 

crude o i l  to 1 0 , 000-ioo , 000 ppb i n  asphal t . 2 However , some controversy 
ex i sts over the use of BaP a s  an i nd i c ator of carc i nogen i c i ty .  The effects 

of other con sti tuents of shal e o i l  and a s soc i ated products , as wel l as  the 
synerg i sti c effects of vari ous  �nal e oi l con sti tuents , are not certa i n .  

Other occ upati onal hazards pre sent i n  shal e o i l  producti on i ncl ude the 
potenti al for acc i dents associ ated wi th underground and heavy equi pment 
u ses , equi pment fa i l u re ,  h i gh temperature operati ons , and fi re and expl o­
s i on hazards  assoc i ated wi th hydrocarbon i nd ustri e s . The hazards  general l y  
a s soc i ated wi th coal m i n i ng ( such a s  cave- i ns and d ust i nh al ati o n )  are l es s  
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l i kel y to occ ur i n  oi l shal e m i n i ng due to the stronger mechan i ca l  proper­
ti es of the shal e .  Data to quanti fy the frequency and severi ty of acc i dent 

occurrences are not yet avai l abl e for oi l shal e m i n i ng or process i ng . 

E cosystem 

No i se and surface di sturbance woul d di spl ace most terrestri al  spe c i es 
i n  the i mmedi ate area of devel opment . P l ant and an imal h ab i tats wou l d be 
destroyed by ons i te devel opment ( mi ne , retort fac i l i ti e s ,  spent sha l e 
d i s po sal , etc . )  and by the cl eari ng of uti l i ty and pi pel i ne corri dors . I n  
add i ti on , the presence of the pl ant and product pi pel i ne wi l l  present a 
potenti al for pl ant and animal impacts d ue to acc i dental o i l  sp i l l s . 
Proper pi pel i ne desi gn can m i ti gate impacts on m igratory spec i e s . On si te 

dev el opment shou l d  be pos s i bl e  wi thout the destructi on of the only federal 
endangered spec i e s  on the N OSR 1 ,  the gras s  Festuca dasycl ada . Shoul d NOSR 1 

be devel oped , a formal consul tati on wi th the U . S . F i sh and W i l dl i fe Serv i ce 
wi l l  be i n i ti ated , a s  prov i ded by the Endangered Spec i e s  Ac t .  Devel opment 
i n  tho se areas wh i ch are heav i l y  uti l i zed by summeri ng mul e deer and el k 
wou l d resu l t  i n  rel ocati on of these spec i e s  to other summer ranges , both on 
and off the tract . At present these ranges are l ess l im i ted than the 
wi nter ranges of the se spec i e s , whi c h  occur  off the N OSR property . 

There i s  a potenti al that NOSR 1 devel opment wi l l  resul t i n  the 
destructi on of a porti on  of the habi tat uti l i zed by the Co l orado cutthroat 

trout  ( l i sted as threatened by the state of Col orado ) . Pos s i bl e m i ti gati ve  
acti ons  i nc l ude l ocati on  of fac i l i ti es upstream from waterfal l s  whi c h  

al ready prevent the fi shes m i grati on ; control o f  l eachates , and other types 
of water pol l uti on  control . Th i s  spec i e s  i s  not l im i ted to a spec i fi c  si te 
on  NOSR , b ut occ urs i n  most of the l arger creeks on the west s i de of the 
tract , and i n  vari ous  l ocati ons  i n  the upper Col orado R i ver Ba si n .  

The di sposal of spent shal e wi l l  destroy fl oral and faunal h ab i tats of  
the affected area i n  the short term . Recl amati on efforts , if  successful , 
wou l d  establ i sh some pl ant spec i e s  over the spent s hal e d i spo sal area . 
However , due to the absence of a mature pl ant popul ati on , the reestabl i shed 
commun i ty wou l d  not achi eve the ori g i nal m i x  for a l ong peri od of time . 
F urthermore , recontour i ng of the topography wi l l  tend  to l ev el out steep 

sl opes , al teri ng the exposure to sun , wi nd , and water .  As a resul t ,  the 
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ori g i nal pl ant commun i ti e s  wi l l  be repl aced by spec i es better adapted to 

the al tered hab i tat . An i mal popul ati ons may be s im i l arl y al tered . 

Removal of l arge quanti ti es  of water , as  wel l as di vers i on of streams 

due to spent shal e d i s posal , may resul t i n  decreases i n  the fi sh popul a­

ti on . Ai r and water pol l uti on al so can affect pl ant and ani mal 

di stribution i n  the affected area . 

Maj or U n certa i nti es  

The effecti veness of  measures to control spent shal e l eachate to 

p rotect surface and underground water over l ong peri ods i s  uncertai n .  

S i m i l arl y ,  the success of rec l amati on and rev egetati on efforts i s  uncertai n 

over the l ong term .  Stu d i es have been and are bei ng conducted to dev el op 

successful  rec l amati on procedures over spent shal e pi l es .  

The effect of a i r  em i ssi ons on reg i onal ai r qual i ty ,  and spec i f ical l y  

on the Fl at Top s  W i l derness Area , i s  al so uncerta i n due to i nadequac i es i n  

d i spers i on model i ng over compl ex terrai n .  

Ongoi ng tox i col ogi cal studies  wi l l  hel p assess the hazard potenti al of 

v ari ous c hem i c al s pre sent i n  o i l  shal e proce sses . 

Long-Term I mpacts 

The most obv i ous  l ong- term impact of shal e oi l devel opment wi l l  be the 

permanent c hanges i n  topography e ffec ted by l a rge s pent shal e d i sposal 

areas . The ai r qual i ty i mpacts may affect ani mal and pl ant popul ati ons  i n  

the l ong term .  In particu l ar , l ong- term exposure to potenti al carci nogen i c  

substances  cou l d impact the heal th of human and ani mal popul ati ons  i n  the 

reg i on .  

Removal of l arge quanti ti es  of water from surface streams coul d hav e  

l ong- term impacts on water tabl e depth and aqui fer recharge . The surface 

di sposal of spent shal e and i ts compacti on to reduce permeab i l i ty wi l l  

remove these areas from the aqui fer rec harge system .  Over the l i fe of the 

fac i l i ti e s  ( ei ther 5 0 , 2 50 or 201 , 000 BPD ) , up to four percent of avai l abl e 

surface area wi l l  be seal ed and removed from aqui fer rec harge . The trapped 

water wou l d di rectl y a i d  the revegetati on of the spent shal e area and woul d 

be retu rned to the atmosphere by evaporati on . 
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Cumul ati ve E nvi ronmental I mpacts 

The potenti al ex i sts for c umul ati ve env i ronmental impacts from the 

dev el opment o n  NOSR d ue to the pl anned devel opment on other o i l  shal e 
tracts i n  the reg ion  as wel l as those adj acent to the N OSR . The l atter 
i ncl udes the Col ony ,  U n i on ,  and Mob i l  proj ects . The fi rst two are u nder 
constructi on whi l e  Mobi l i s  conduc ti ng env i ronmental stud i e s  for perm i t  
appl i cati ons . C umul ati ve env i ronmental impacts wh ich  coul d  occ ur i ncl ude 
a i r and water quali ty deg radati on , c hanges in vegetati on patterns , and 
c hanges in wi l dl i fe habi tat and m i gratory patterns . The a i r qual i ty i ssue  
has  recei ved much attenti on  due to several reasons : a ir  qual i ty l evel s in  
the o i l  shal e reg i on are good to excel l ent in  compari son wi th EPA a i r 

qual i ty standards ;  the ex i stence of Fl at To ps , a Federal Cl ass  I wi l derness 

area , northeast of the P i ceance Basi n ;  and the d i ffi cul ty in  air  pol l utant 
d i spers ion  model i ng due to the compl ex terra i n features characteri st ic  of 
northwestern Col orado . 

Cumul ati ve ai r qual i ty impacts have been addressed i n  recent stud i e s , 
b ut the devel opment scenarios u sed have changed s i nce the stud i es were 
compl eted 36 , 37 . They do , however , prov ide  an i ns i g ht i nto potenti al 
impacts as wel l as the probl ems in assess i ng the impacts . In the fi rst 

study , two phases were anal yzed . The fi rst pha se addressed the impacts of 
oil  shal e devel opment up to 880 , 000 bbl s/day by 1995  for sul fur d i ox i de , 
suspended parti c ul ates , n i trogen d iox ide and ozone . V i s i b i l i ty effects on 
Cl ass  I areas were al so exam i ned .  I n  the second phase , a study was m ade o f  
the generati on of ozone a t  a l evel of devel opment up to 8 mi l l i o n  bbl s/day 
by 201 0 .  The phase I anal ysi s i nd i cated that l ev el s of suspended parti c u ­
l ates and sul fur di ox i de were wi thi n the PSD Cl ass  I I  l i m i ts at al l 
d i stances beyond l ocal impacts , and are wi thi n Cl ass  I l im i ts at Fl at Tops  

Wi l derness and D i no saur Nati onal Monument . At short range , the TSP  a nd S02 
Cl ass  I I  l im i ts coul d be exceeded near an o i l  s hal e pl ant .  The phase I I  

study i nd i c ated that strong v i s i b i l i ty impacts coul d occ ur . 

I n  the second study , an a i r  qual i ty impact anal ysi s was conducted for 

energy devel opment i n  the Four Corners reg i on . Three scenari o s  of energy 
devel opment for several synfuel technol og i es were u sed , i ncl ud i ng  1 3  o i l  

shal e proj ects i n  Col orado . Ai r Qual i ty anal yses were done for sul fur 
d i ox i de , fi ne particu l ates and v i s i b i l i ty .  U nder the h i gh scenari o ,  o i l  
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shal e devel opment exceeded 900 , 000 bbl s/day wi thout any adverse impacts on 
PSD i ncrements or v i s i b i l i ty .  

C umul ati ve water qua l i ty impacts coul d al so occur  from NOSR 

devel opment , affecti ng surface water primari l y .  Duri ng con struction  
operati ons , access  roads  to the si te wi l l  be  heav i l y  travel l ed caus i ng come 
so i l  eros i on wh ich  may run off i nto creeks dra i n i ng i nto adj acent oil shal e 
tracts . Mi ti gati ng measures  i ncl ude con structi on of catchment basi n s  near 
the boundari es of the NOSR property .  Cumul ati ve impacts on groundwater 
woul d be l es s  than  for surface waters si nce the groundwater system under­
l y i ng NOSR 1 and 3 for about the fi rst 2 , 000 feet i s  nearl y an i s l and unto 
i tsel f ,  hav i ng very l i ttl e i nteracti on wi th the rest of the P i ceance Ba si n .  

There are several reasons why c umu l ati ve impacts cannot be acc uratel y 
quanti fi ed at thi s time : 

1 .  Devel opment sc hedul es for several proj ects are not wel l defi ned . 

2 .  The retorti ng methods to be used have not been sel eted for al l 
proj ects . 

3 .  Methodol og ies  do not exi st for accuratel y quanti fyi ng cumul ati ve 
impacts . 

Recogni z i ng these l im i tati ons , the potenti al for c umul ati ve impacts does 
ex i st s i nce there cou l d  be s i gni ficant devel opment i n  the oi l  s hal e reg i on 
by the end of thi s dec ade , much of wh i c h  woul d be concentrated i n  the 
v i c i n i ty of the NOSR and the remai nder i n  the P i ceance Basi n .  At such time 
as  the dec i s i on to devel op NOSR 1 i s  made , c umul ati ve ai r qual i ty anal ysi s 
wi l l  be performed , and refl ected i n  appropri ate NEPA documentati on . A 
c umul ati ve soc i oeconom i c  impact anal ysi s for a three county reg i on i n  
Col orado affected by hypotheti cal o i l  shal e devel opment was performed , and 
i s  di sc u ssed in Secti on 5 . 2 . 3 .  

5 . 1 . 2 I ncreased Con servati on 

A reference case for energy con servati on  i n  the transportati on sector 

is proj ected to i l l u strate the potenti al reducti on i n  pol l utant em i ss i o n s  
wh i c h  coul d accompany nati onwi de reducti ons  i n  gasol i ne con sumpti on of 
50 , 000 and 200 , 000 BPD . The ga sol i ne sav i ngs are assumed to resul t from a 
decrease i n  veh i c l e wei g ht onl y .  
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Ai r Qual i ty 

I n c reased conservati on i n  the tran sportati on sector coul d resul t i n  

decreased a i r  pol l utant em i ssi ons and a resul tant improvement i n  amb i en t  

a i r qua 1 i ty • 

( VMT )  i n  1 9 90 

m i l  es per day 

As sumi ng that total passenger car veh i c l e m i l es  trav el ed 

are 2 . 7  b i l l i on m i l es per day nati onal l yB and 12 m i l l i on 

i n  the Denver metropol i tan areaB , 9  100 m i l l i on gal l on s  ( 2 . 4  

m i l l i on barrel s )  of gasol i ne woul d be consumed i n  the U . S .  a n d  450 , 000 

gal l on s  ( 1 1 , 000 barrel s )  woul d be con sumed in the Denver area . Total 

exhaust em i s s i ons resu l ti ng from c ombustion of thi s fuel are p roj ec ted 

us i ng E�A em i ss i on factors and are presented i n  Tabl e 5 -2 . 

Tabl e 5 - 2 .  Total Da i l y  Ex haust Em i s s i ons i n  1 990 

CO HC NO x S02 Partic u l ates 

(TPD ) (TPD ) (TPD ) (TPD ) (TPD ) 

U . S .  12 , 000 1 , 700 3 , 500 370 1 10 

Denver Metro-
pol i tan Area 54 7 . 4  16  1 . 7  0 . 50 

Con servation of 50 , 000 o r  200 , 000 BPD  of ga sol i ne nati onw i de wou l d 

consti tute red uc ti on s  of 2 . 1 percent and B . 3  percen t  respec ti vel y .  I f  

emi s s i on reducti ons correl ate d i rec tly wi th a dec rease i n  fuel comb u sti on , 

then emi ss i on s  wou l d be red uc ed by the same percentages . Max imum emi ss i on 

reducti ons for these re ference cases are presented i n  Tabl e 5 - 3 .  

Such reduc t i o n s  i n  exhaust emi ss i o n s  wi l l  i mprove ai r qual i ty i n  the 

Denver metropol i tan area . Thi s i s  s i gn i fi c ant because the Denver Ai r 

Qual i ty Control Reg i on v i ol ate s the Nati onal Am b i e n t  Ai r Qual i ty Standard s 

for c arbon monox i de ( CO ) , total suspended parti c u l ate s  ( TSP ) , n i trogen 

d i oxi de , and photochem i cal oxi dants . l O  Ox i dants are produced by the 

reac t i on of atmospheric hydrocarbons wi th NOx and sunl i ght and can be 

represented by measurements of hydrocarbons . De nver ai r qual i ty was con­

s i dered " un heal thful " an average of 157 days per year in the per i od from 

1975  through 1 97 7 ,  usi ng the Pol l utant Standard I n dex devel oped by EPA for 

publ ic  reporti ng of da i l y  a i r  qual i ty .  Of the 157  days , the ai r qual i ty 

was "very unheal thfu l " an average of 30 days per year . In  1977 , hi  gh  

l ev el s  of  c arbon monox i de ( CO )  were primari l y  respon s i bl e  for the poor ai r 
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Tabl e 5-3 . 

Exhaust Emi ssi ons Reducti ons F rom 
Conserv ati on Re ference Cases 

CO HC NOx S02 Parti c ul ates 

TPD TPD TPD TPD TPD 

Nati onal Reducti ons  
50 , 000 BPD c ase 250 33 73 7 . 7  2 . 3  

200 , 000 BPD  case 1 000 140 290 31  9 . 3  

Denver Re duc ti ons  
50 , 000 BPD c ase 1 . 1  0 . 16 0 . 33 0 . 037 0 . 010 

200 , 000  BPD  case 4 . 3  0 . 63 1 . 3 0 . 14 0 . 040 

qual i ty 1 27 days out of a total of 1 43 days . 1 1  Parti cul ates and photo­

chem i c al oxi dants al so were respons i bl e  for unheal thful condi ti ons . The CO 

and photochem i cal oxi dants are generated pri mari l y  by mobi l e  sources  such 

as passenger automob i l es .  I n  1 97 6 ,  l i ght-duty ,  gasol i ne- powered veh i cl e s  

were respons i bl e for 5 5  p ercent of carbon monoxi de emi ssons i n  the Denver 
area . 2 If CO em i ssi ons were reduced by 2 . 5  percent i n  the 200 , 000 BPD 
case and pas senger vehi c l e s  accounted for 55 percent of carbon monox i de 

emi ssi ons , these ov eral l CO em i ssi ons coul d be reduced by 1 . 4  percen t . 

Thi s reducti on  woul d hel p to al l ev i ate Denv er ai r pol l uti on probl ems si nce 

CO i s  the most important fac tor i n  Denver ai r qual i ty v i ol ati ons . 

The val ues for the emi ssi on reducti ons  shoul d be consi dered as maximum 

v al ues because em i ssi on standards are wri tten i n  grams per m i l e  and fuel 

effi c i ency sta ndards are wri tten i n  mi l e s  per gal l on .  A manufac turer can 

be ex pected to optimi ze v eh i cl e des i gn to meet both standards . There i s  n o  

i ncenti ve  to use costl y emi ss i o n s  control equi pment i f  emi ssi on  standards 
can be met by di stri b uti ng the em i ssi ons from a gal l on of fuel over a 

greater number of mi l e s  by i ncreasi ng fuel effi c i ency . Many smal l cars do 

not b urn fuel cl eanl y and yet meet em i ssi on standards because of thei r  hi gh  

fuel effi c i ency . For thi s reason actual reducti o n s  i n  em i ssi o n s  woul d 

probabl y not correl ate di rec tl y wi th an i nc rease i n  fuel effi c i ency and 

woul d be l es s  than the val ues presented above .  
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Em i ss i ons  were proj ected from emi s s i o n  factors devel oped by EPA . 
These fac tors i ncorporate such  el ements as em i s s i on standards , average 
dri v i ng cond i ti on s ,  al ti tude , and em i ss i on control effecti veness  over time . 
Em i s s i on fac tors for the 1 990 fl eet are proj ected by model year i n  Tabl e 
5-4 . Va l ues  for average model year fuel effi c i ency and fracti on  of travel 
al so are presented i n  the tabl e .  The fracti on of annual travel i s  deri ved 
from the average number of mi l es travel ed by cars of a part icu l ar age and 
the percentage of the fl eet con sti tuted by cars of that model year .  The 

fracti on  of travel i s  used to wei g ht the em i ss i on fac tors and total fuel  
consumpt ion to estimate the rel ati ve em i s s i on contri b uti on and total fuel 

con sumpti on of cars from a gi ven model year . To tal fuel con sumpti on  i s  
c al c u l ated from total veh i cl e m i l es travel ed ( VMT ) , average fuel effi c i ­
ency , and the fracti on of travel for eac h model year . The val ues assumed 
for VMT are 2 . 7  b i l l i on m i l es per day for the U . S .  as a whol e , and  1 2  

mi l l i on  m i l es per day for the Denver metropol i tan  area . 

Em i s s i ons from sou rces other than fuel combusti on can be expec ted to 
remai n ba s i cal l y  unchanged by the con servati on  al ternati v e .  These sources 
i ncl ude hydrocarbons from crankcase emi s s i ons and parti c u l ates rel eased 

from ti re wear . 

Water Resources Impacts 

Water qual i ty may improve sl i g htl y due to l ower l evel s of parti cu l ates 
in the atmosphere wh i ch u l timatel y coul d be transported and depos i ted i nto 
bod i e s  of water . The reference case woul d not generate any negati ve 
effects on water qual i ty and probabl y woul d not s i gn i ficantly  al ter 
ex i sti ng water con sumpti on  by the auto i ndustry .  

S ol i d Waste 

The reference case woul d probabl y not change current producti on  of 
sol i d  wastes by the auto i nd u stry apprec i ably or generate negati ve 
env i ronmental impacts . 

L and U se 

The reference case as defi ned wi l l  probabl y not generate any 
apprec i abl e c hanges i n  l and use . 
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Tab l e 5-4 . Pa ssenger Au tomob i l  e Fl eet Em i s's i o n  and Fue l E f f i  c i  e ncy Fa c tors fo r 1 990 

Ex haust Em i s s i on Factors
a 

Av erage Fue� 
CO HC NOx S02 Pa rt . E f f i c i e ncy Fracti oR o f  

Model Year g/m i g/m ; g/m i g/m i glm i m i /gal  Trav e l  

1 9 7 7  1 8 . 0 3 . 0 2 . 60 0 . 1 3  0 . 05 1 5 . 6  0 . 026 
1 978 1 8 . 0 3 . 0  2 . 60 0 . 1 3 0 . 05 1 8 . 0  0 . 0 1 3  
1 97 9  1 8 . 0 3 . 0 2 . 60 0 . 1 3  0 . 05 1 9 . 0 0 . 0 1 3  
1 980 8 . 7 0 . 81 2 . 60 0 . 1 3  0 . 05 2 0 . 0 0 . 01 9  
1 981 5 . 3  0 . 76 1 . 36 0 . 1 3 0 . 05 2 2 . 0  U . 032 
1 982 5 . 0  0 . 70 1 . 32 0 . 1 3 0 . 05 2 4 . 0  0 . 04 7  
1 983 4 . 8  0 . 65 1 . 28 0 . 1 3 0 . 05 26 . 0  0 . 063 
1 984 4 . 5  0 . 59 1 . 24 0 . 1 3  0 . 05 2 7 . 0  0 . 0 7 9  
1 985 4 . 2 0 . 54 1 . 20 0 . 1 3  0 . 05 2 7 . 5  0 . 094 
1 986 3 . 9  0 . 49 1 . 16 0 . 1 3  0 . 05 2 7 . 5 0 . 1 08 
1 987 3 . 6  0 . 43 1 . 1 2 0 . 1 3  0 . 0 5 2 7 . 5  0 . 1 2 1  
1 988 3 . 4  0 . 38 1 . 08 0 . 1 3  0 . 05 2 7 . 5  0 . 1 30 
1 989 3 . 1 0 . 32 1 . 04 0 . 1 3  0 . 05 2 7 . 5  0 . 1 43 
1 99 0  2 . 8  0 . 27 1 . 00 0. 1 3  0 . 05 2 7 . 5 0 . 1 1 2  

aRe ference 1 3  ( em i ssi on factors are mod i f i ed to i ncorpo rate 1 97 7  C AA amendments)  

bReference 14 ( v al ue for 1 977  model year i s  actual average ; v al ues for other model years are l eg a l  
requi rements)  



Hea l th and Safety 

Improvements i n  ai r qual i ty whi c h coul d resul t from the reference 

cases wou l d  have a posi ti ve heal th effect.  As noted above , Denver a i r 

qual i ty i s  unheal thful a si gni fi cant porti on of the year . Such poor ai r 

qual i ty can aggrav ate symptoms of heart and l ung di seases and can dec rease 

exerc i se tol erance .  An i mprovement in ai r qual i ty wi l l  reduce such effects . 

E co sy stem Impacts 

A reduc ti on i n  exhaust em i ss i on s  wi l l  reduce the negati v e  effec ts of 

ai r pol l utants on v egetati on and may i nc rease producti v i ty .  M i nor water 

qual i ty i mprov ements poss i bl y coul d i nc rease the producti v i ty of aquati c 

commun i ti es . 

Lon g-Term/Cumu l ati ve I mpacts 

I n c reased con serv ati on shoul d resul t i n  improved ai r qual i ty .  As l ess  

fuel is  burned , fewer conventi onal pol l utants shoul d be  rel ea sed i nto the 

atmosphere . The deg ree  to whi c h  em i ss i on s  reducti ons  wi l l  be proporti onal 

to reduc tions in fuel consumpt i on i s  uncerta i n  because of the way i n  whi c h 

em i ss i on and fuel effi c i ency standards are wri tten . 

Reduced fuel c ombustion wi l l  resul t i n  a decrease i n  the rel ease o f  

carbon d iox i de ( C02 ) i nto the atmosphere . Thi s  may b e  the most si gni fi cant 

l on g- term e ffect of i ncreased conservati on . Sc i enti sts are concerned that 

i nc rea sed atmo spheri c CO2 l ev el s may resul t i n  si gni fi cant l ong- term 

c l imatic c hanges . 15  Al though there i s  some questi on as to whether the 

reference cases woul d resul t i n  a reducti on of conventi onal pol l utant 

ex ha ust em i s s i ons , a reducti on in fuel comb u st i on w i l l  resul t in a corre­

spondi ng red ucti on i n  the amount of CO2 rel eased to the atmosphere , due to 

the sto i c h i ometri c rel ati onsh i p of fuel carbon content to CO2 produced . 

5 . 1 . 3 O i l  S hal e D ev el opment on Other Land"s : Impacts 

Thi s secti on di scusses the env i ronmental impac ts of oi l shal e 

dev el opment on l ands other than NOSR 1 .  The reference case sel ected i s  

devel opment of the Dow West ( Col ony )  property usi ng the TaSCa I I  retorti ng 

p rocess . The p rocess uti l i zes hot ceram i c  bal l s  to retort preheated o i l  

shal e by di rect sol i d  to sol i d  heat exchange . 
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The mai n products are hydrotreated oi l and L PG . Byproduc ts i nc l ude 

sul fur , ammon i a , coke , and h i gh Btu gas . The reference case producti on  

l evel  i s  47 , 900 BPD ( 44 , 400 BPD o f  shal e oi l and 3 , 500 BPD  o f  L PG ) . Th i s  

produc t i on l evel woul d  requi re an i nput of crushed shal e at the rate of 

66 , 000 TPD . 

A i r  Qual i ty Impacts 

Sources of ai r emi ss i on s  i nc l ude m i n i ng , b l asti ng , sol i d s  handl i ng ,  

wi nd ero s i on , retorti ng and upgradi ng uni ts ,  and l i qu id  storage . Mi n i ng 

wou l d produce parti c u l ates , hydrocarbon s , NOx ' and CO . Wi nd erosi on of raw 

shal e storage p i l es woul d generate particu l ate matter but i s  expected to be 

mi ni m i zed through wetti ng procedures . 16  However , the amount of parti cu­

l ates generated in  thi s way woul d tend to be  greater for thi s re ference 

case than for the N OSR 1 al ternati ve  due to the smal l er si zed feedstoc k  

requi red for the TOSCO I I  proces s  ( hal f- i nch a s  opposed to 1 /2 t o  3 

i nches ) . Pa rti c u l ate s generated from spent shal e di sposal areas are of 

concern because they may conta i n  pol ycycl i c  organic  materi al . The ha zard 

potenti al of oi l shal e process chemi cal s i s  di sc ussed under heal th and 

sa fety im pacts . 

Retorts wi l l  em i t  the cri teri a  pol l uta nts S02 ' NOx ' CO , hydroc arbon s ,  

and parti c u l ate matter .  I n  addi ti on , they may emi t  quanti ti e s  of ammoni a , 

hyd rogen sul f i  de and pol ycycl i c  organi c materi al . .  Tabl e 5-5  sunmari zes 

max i mum pl antwi de em i ssi on s  of cri teri a pol l utants for the two reference 

case producti on l evel s .  The data i ncl ude emi ss i ons from the primary 

crusher i n  the mi ne , the portal tran sfer , and fi ne ore storage , but do not 

i ncl ude em i s s i ons from the m i nes vent or s pent shal e d i spo sal area . An 

addi ti onal 0 . 2  TPD of fugi ti ve dust ( parti cul ate s )  may be generated from 

the m i ne vent , unpaved roads , the c rusher dump , coarse ore storage , del ayed 

coker dump and processed shal e di sposal . 

These emi ss i on s  may degrade the bette r- than- standard ai r qual i ty over 

the Col ony tract and cou l d contri b ute to short- term v i ol ati ons  of federal 

a i r  qual i ty standards for particu l ates and hydrocarbons in the surro undi ng 

reg i on . They coul d potenti al l y  affect v i si b i l i ty i n  the Fl at Tops Wi l der­

ness Area to the northeast.  Areas i n  Mesa County to the south of Garfi el d 

County v i ol ate standards for parti cul ates and are subj ect to i nv ersi o n s . 
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Tabl e 5 - 5 .  Em i ss i ons  o f  Cri teri a Pol l utants 

Shal e Oi l Em i ssi ons after control s 17  ( TPO ) 

P roducti on Lev el ( B PO ) 

47 , 900 
200 , 000 

Water Resou rce I mpacts 

S02 

3 . 8  
1 5 . 2  

NOx 

2 0 . 9 
83 . 6  

HC 

3 . 6  
1 4 . 4  

PM 

3 . 1 
1 2 . 4  

CO 

0 . 8  
3 . 2  

The prod ucti on o f  4 7 , 900 BPO o f  shal e oi l and L PG u si ng the reference 

desi gn woul d requ i re a raw water i nput to the pl ant of 8 . 08 m i l l i on GPO 

( 2 4 . 8  acre- feet) . I nd i rect water requ i rements woul d resul t from i nc reased 

human consumpti on due to popul ation growth . The proj ec t- i nduced popu l ati on  

growth for a 47 , 900 p l ant i s  esti mated to be  8 , 000 persons . The  i mpact on 

domestic water suppl i e s  can be e stimated by us i ng 160-200 GPO per person 

water con sumpti on . The max i mum proj ected i nc rease i n  domesti c water 

demands i s  approx imatel y 1 . 6 m i l l i o n GPO ( 4 . 9  acre- fee t ) . The aggregate 

pl ant and domesti c water requi rements woul d be 9 . 7 mi l l i on GPO ( 2 9 . 7 ) .  

These raw water requi rements are i n  add i t i on to any proces s- produced o r  

mi ne dewateri ng sources of usabl e wate r .  

The wi thdrawal of l arge quanti t i e s  o f  water from the area affects 

surface water fl ow and the water tabl e .  S uffi c i ent water ri ghts have 

al ready been obta i ned . However , cumul ati v e  water use due to reg i onal 

energy dev el opment potenti al l y  coul d affect v egetati ve growth , aquatic and  

terrestri al ani mal popul ati ons , and woul d tend to i nc rease down stream 

sal i n i ty .  H i gh sal i n i ty concentrati ons are a seri ous probl em i n  the 

Col orado Ri ver Ba si n .  

Water pol l uti on cou l d occur as the resul t of waste water rel ease , 

l each i ng from storage/di spo sal areas , or sp i l l s  of products and proce s s  

chem i c al s .  Oi l shal e producti on woul d produce waste waters from retorti ng 

and upgradi ng operati ons , a i r  and water cl eanup uni ts , cool i ng un i ts and 

boi l er bl owdown , and sal i n i ty waste treatment . Waste water woul d be pro­

duced at the rate of 594 , 000 GPO . The wa ste water wou l d be recycl ed to 

meet some process  water requi rements and used for mOi sturi zi ng the spent 

shal e .  However , surface or groundwater contam i nati on cou l d  occ ur as the 
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resul t of l eachi ng from di spo sal pi l es ,  uni ntenti onal  rel ea ses from water 

contai nment areas , and spi l l s  from process equi pment and storage tank s .  

Process waters may conta i n  a number of hazardous materi al s whi c h  coul d 

damage aquatic and l and spec i es i f  acc i dental l y  rel eased . These i ncl ude 

ammon i a ,  organ i c  ac i ds , suspended organ i c  compounds ( phenol i c s , ami ne s ,  

organ ic  ac i ds , hydrocarbons ,  mercaptan s ) , and smal l er quanti ti es of trace 

el ements . The impact of a rel ease of these sub stances on the surroundi ng 

e nv i ronment woul d depend on the s i ze of the rel ease and the s peci fic so urc e  

of the waste waters . 

A s i g n i f i c an t  potenti al so urce of water contam i nati on i s  the spent 

shal e di sposal area i n  Dav i s  Gul c h .  Dav i s Gul ch drai ns i nto Parac hute 

Creek , a tri b utary of the Col orado Ri ver . A d am at the l ower end of the 

di spo sal area woul d contai n  runoff water from the di spo sal area i n  a l i ned 

hol di ng area unti l i t  i s  reused . Th i s  water may contai n hazardous  sub­

stances such as phenol s and arsen i c . 1 3  It  woul d have a total d i s sol ved 

sol i d s concen trati on of  approxi matel y 40 , 000 p pm ,  99% o f  whi c h  woul d be 

compri sed of i norganic s al ts . The rema i n i ng 1% ( e stimated)  woul d be m ade 

up of organi c materi al from hydroc arbon res i dues . Water  qual i ty damage 

coul d occ ur as the resul t of l i n i ng fai l ure , dam fai l ure , or percol ati on  

from the di sposal pi l e .  

Sol i d  Waste I mpacts 

The 47 , 900 BPD  c ase wi l l  generate an average of 5 5 , 397 TPD o f  sol i d  

waste . Spent shal e acco unts for 5 3 , 200 TPD . The rema i ni ng 2 , 1 97 TP D i s  

compri sed of spent catal ysts , shal e dust , shal e coke , and water treatment 

sl u dges . 872 ac res of l and w i l l be requi red for sol i d  wa ste di spo sal over  

the 20-year l i fe of  the oi l  shal e proj ect .  In  addi ti on , another 7 2  acres 

wi l l  be requi red for d i v ers ion structures to control runnoff from the shal e 

embankment .  Leachates from the di sposal area wi l l  be col l ec ted and reused 

so that water re sources are not contami nated by sub stances l eac hed from the 

spent shal e and other waste s . The area wi l l  be graded to resembl e ex i sti ng 

topography and w i l l be rev egetated . 
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Land U se 

Devel opment of a 4 7 , 900 B PD o i l  shal e compl ex on the Dow West property 

w i l l  requi re 1 7 5  acres for the pl ant compl ex and ore storage , 42 ac res for 

the m i ne bench and fl ood control dam , 3 50 ac res  for roads and conv eyor 

routes , and 872 acres for spent shal e di sposal . 16  Addi tional acreage woul d  

be requ i red for some offs i te fac i l i ti es and pi pel i ne and powerl i ne ri ghts­

of-way . Col ony has cancel l ed pl ans to con struct a 1 94-m i l e-l ong pi pel i ne 

to L i sbon Val l ey ,  Utah , but has not yet announced an al ternate pl an .  

The topography of the s i te wi l l  be al tered to accomodate the pl ant and 

by spent shal e di sposal . Dams  and d iversi on struc tures , as wel l as topo­

grap h i cal c hanges , wi l l  al ter dra i nage pattern s .  Di vers i on structu res are 

neces sary to control potenti al adverse effec ts on water qual i ty from pl an t 

runo ff and l eac hates from spent shal e di sposal . Topography al so may be 

al tered by subsi dence of the mine . The room- and- pi l l ar method of mi n i ng i s  

desi gned to prevent thi s occ urrence . 

Heal th and Safety I mpacts 

A number of potenti al l y  hazardous  materi al s are prod uced i n  the sol i d ,  

l i qu i d  and gas streams of shal e o i l  processes . Workers may be expo sed to 

these sUbstances  by contac t wi th the proce s s  streams or wi th fu g i ti v e  

em i s s i ons . Pol ycycl i c  o rgan i c  materi al res i d i ng o n  spent shal e parti cl e s  

coul d resul t i n  worker expo sure by i nhal ati on of respi rabl e parti cu l ates . 

If  rel eased to the amb i ent ai r ,  these substances coul d c reate a potenti al 

for publ i c  heal th effects through l ow-l evel chroni c exposure . The presence 

of sus pec ted carci nogens in shal e o i l  i s  the c h i ef heal th concern . 

Benzo ( a ) Py rene , whi ch i s  frequentl y used as a gro s s  i nd i cator of carc i no­

gen i c i ty ,  i s  p resent i n  raw shal e o i l  at a concentrati on of 30 , 000 to 

40 , 000 ppb , and i n  crude ( u pgraded ) shal e o i l  at 3 , 130  ppb . By compari son , 

the concentrati on of BaP i n  other petrochem i cal sub stances ranges from 

1 , 320  p pb i n  L i byan crude o i l  to 1 0 , 000-100 , 000 ppb  i n  asphal t . 2 Some 

controversy ex i sts over the use of BaP as an i nd i cator of carc i nogen i c i ty ,  

however , b ecause i t  has not been shown to produce cancer i n  human s .  I n  

add i ti on ,  i t  does not take i nto account synerg i stic  e ffects of mul ti pl e 

carc i nogen s , and effec ts of co- carci nogens  whi c h may enhance the effec ts of 

carc i nogens . Addi ti onal testi ng of shal e oil  and refi ned prod ucts is  i n  

progress .  
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Other occ upati onal hazards present i n  shal e oi l producti on i nc l ude the 

potenti al for acc i dents assoc i ated wi th underground and heavy equi pment 

u ses , equi pment fai l ure , h i g h  temperature operati ons , and fi re and 

expl o s i on hazards assoc i ated wi th hydrocarbon i ndustri es . 

Ecosystem I mpacts 

Oi l shal e dev el opment on the Dow West si te woul d affect both 

vegetati on and wi l dl i fe .  E ffects on v egetati on wou l d resul t primari l y  from 

cl eari ng . Wi l dl i fe wou l d be affected by i nc reased human acti v i ty and di s­

tu rbance , hab i tat al terati on , decreased water av a i l ab i l i ty ,  and potenti al l y  

by degraded water qual i ty .  

Vegetati on  wi l l  be removed around the retort/upgradi ng compl ex and 

al ong p i pel i ne and powerl i ne corri dors . Spi l l s ,  uncontrol l ed fi res , and 

off- road vehi c l e use cou l d al so affect vegetati on . Adverse effects from 

ai r pol l uti on are ex pec ted to be negl i g i bl e  but coul d become s i gn i fi c ant i f  

addi ti onal oi l shal e dev el opment occurs i n  the area . Yel l ow col umb i ne 

( enda ngered ) and sul l i v anti a ( threatened) may be el imi nated from two s i te s  

due to dec rea sed water avai l ab i l i ty ;  however , both spec i es al so occ ur i n  

other areas on the property wh i ch shou l d not b e  affected by devel opment . 

Di spo sal of spent shal e wi l l  destroy vegetati on i n  the di sposal area . The 

di sposal si te wi l l  be recl a imed by rei n troduc i ng nati ve p l ant s pec i es . 

De structi on  of hab i tat and i nc reased human acti v i ty may cause  mul e 

deer fran the Parachute Creek v al l ey to wi nter i n  the Roan Creek area . 

Thi s wou l d resul t i n  i nc rea sed competi ti on for food and may reduce the herd 

si ze through i nc rea sed mortal i ty .  Secreti ve an imal s such as mo untai n l i on s 

and bl ack bears wi l l  avoi d the property . Con structi on wi l l  affect fi sh 

popu l ati ons i n  Parachute Creek due to s i l tati on . Pro per control s d ur i ng th e 

con structi on peri od can mi ti gate thi s impact . Fol l owi ng con structi on , 

natu ral stream ac ti on wi l l  remove excess s i l t over time . Restoc k i ng of the 

stream shoul d repl eni sh affec ted fi sh  popul ati ons . 

If spi l l s  of shal e o i l  or toxi c  materi al s occ urred , al l aquatic l i fe 

i n  Parachute Creek cou l d be ki l l ed ,  and aquati c communi ti es i n  the Col orado 

Ri v er cou l d be adv ersel y affected . Other animal s al so may be affected by 

i nc reased human presence and acti v i ti es . 16  
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Major U ncertai nti es 

The succe s s  of recl amati on and revegetati on of spe nt shal e i s  

u ncerta i n  over the l o ng te rm.  Stu d i es have been and are bei ng conducted to 

devel op successful recl amati on procedures . The effecti veness of con trol s 

for spent shal e l eachates over l o ng peri ods of t ime al so i s  uncertai n .  I n  

addi ti on , further tox i col ogi cal testi ng i s  needed to assess the hazard 

potenti al of the vari ous chem i cal s present i n  o i l  shal e processes . 

Long-Term I mpacts 

The most obv i ou s  l ong- term impact of shal e oi l dev el opment wi l l  be the 

pe rmanent changes i n  contour and topography affec ted by l a rge spent shal e 

di spo sal areas . Chron i c  heal th effects suc h as potenti al carc i nogen i c i ty 

are al so a s i gni fi cant concern . W i l dl i fe wi l l  be affected by the remov al 

of the i r hab i tats and by i nc reased human acti v i ty .  Mi ni ng wi l l  affect the 

l ocal hy drol ogy of the area , as wi l l  i nc rea sed water u se over a l ong peri od 

of time . Re duced stream fl ow i n  the immedi ate v i c i n i ty of the pl ant due to 

i nc reased water usage wi l l  affect pl ant and animal occ urrence and d i stri bu­

ti on . Water  use wi l l  al so precl ude use for other purposes . Th i s  effect 

woul d be rev ers i bl e  unl e ss groundwater re so u rces were tapped and were used 

more rap i d l y  than they were repl eni she d .  Pri mary water suppl y  wi l l  be the 

Col orado Ri ver . However , u se of groundwater resources i s  pl anned duri ng 
constructi on and , i f  found rel i abl e ,  wi l l  be used for pl ant operati on . 

5 . 1 .4 E n hanced O i l  Recov ery 

Enhanced oi l recovery refers to vari o u s  methods of produc i ng oi l from 

reservo i rs wh i ch no l o nger res pond to conve nti onal recovery methods 

( pump i ng and wate r fl oodi n g ) . Te rti ary recovery methods presentl y bei ng 

stu d i ed i ncl ude chem i cal fl oodi ng ( i ncl udi ng m i cel l ar pol yme r ) , CO2 fl ood­

i ng ,  and thermal method s .  Thermal methods have been used effecti vel y i n  

the recovery of heavy , v i scous o i l s ,  such as those produced i n  Kern Co unty , 

Ca l i forni a .  Steam fl ood i ng ,  the thermal method sel ec ted for the reference 

case , uti l i zes separate i nj ecti on and producti on wel l s . I nj ecti ng steam 

enhances  the recovery of heavy o i l s by expandi ng the o i l  and reduc i ng i ts 

v i  sco si  ty , by pushi  ng the o i l  toward the rec overy wel l ,  and by steam 

di sti 1 1  ati on . 
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The fol l owi ng secti on d i sc usses the env i ronmental impacts assoc i ated 
wi th the prod uc ti on of 50 , 000 B PD and  200 , 000 BPD  of crude o i l  by steam 

fl ood i ng i n  Kern Coun ty ,  Cal i forn i a .  Wh i l e the 200 , 000 BPD c ase i s  not 
fea s i bl e  i n  Kern County al one d ue to resource l im i tati ons and a i r  qual i ty 
impacts , i t  i s  ach i ev abl e nati onwi de , a nd i s  i ncl uded for compari son wi th 
other al ternati ves . The 50 , 000 BPD  and  200 , 000 BPD producti on l evel s woul d 

requ i re the burni ng of 20 , 000 and 80 , 000 BPD respect ivel y  of crude o i l  to 
produce steam for i nj ect ion . 18  ( The  50 , 000 B PD  and  200 , 000 BPD fig ures are 

the net crude o i l  produced . )  Wh i l e al ternati v e  fuel s coul d be used for 
steam generati on , they woul d s i gn i fi c antl y  i ncrease the cost of produc ti on . 

Product i o n  woul d requ i re an estimated 1 , 100 product i o n  wel l s  and 1 , 400 
i nj ec ti on wel l s for the 50 , 000 BPD  c ase . 4 , 400 produc ti on wel l s and 5 , 600 

i nj ecti on  wel l s  woul d be requi red fo r the 200 , 000 BPD c a se . 

A i r Qual i ty Impacts 

Ai r pol l ut ion  em i ss i ons from o i l - fi red boi l ers consti tute the most 
severe env i ronmental impact of the steam fl ood i ng process . The crude o i l  
produced i n  Kern County i s  rel ati vel y  h i g h  i n  sul fur ( approx imatel y 1 . 5% ) . 
I ts comb usti on  woul d res ul t i n  the emi s s i on of l a rge amo unts of S02 ' as 
wel l as  N02 , parti c ul ates , hydrocarbons , and carbon monox i de .  The esti -

mated uncontrol l ed emi ss i ons of these pol l utants are shown i n  Tabl e 5 -6 fo r 
the 50 , 000 BPD  and  200 , 000 B PD reference cases . I f  control s are assumed 

for S02 ' N02 , and parti c ul ates wi th effi c i enc i es of 95% ,  60% , and 95% 
respect ivel y ,  the control l ed em i s s i ons for the 50 , 000 and 200 , 000 BPD cases 
wo ul d be 5 . 0  and 1 9 . 8  TPD of S02 ' 10 and 40 TPD of  N02 , and 0 . 35 and 1 . 4 
TPD of parti c ul ates . 

Tabl e 5 -6 .  Uncontrol l ed Em i ss i ons  for EOR 

Em i s s i ons 19  ( TPD ) 
Net O i l  P roduction  Oi l  Burned for 
Produc ti on ( BPD )  Ge nerati on  ( BPD )  S02 N02 Part . HC CO 

50 , 000 20 , 000 99 2 5  7 1 1 

200 ,000 80 , 000 396  100  28 4 4 
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Parts of Kern Co unty are non-attai nment areas for S02 ' parti c ul ates , 

carbon monox i de and photochem i cal oxi dants ( fo rmed by the reaction of NOx 
wi th hydrocarbons i n  the presence of l i ght) . The em i ss i ons from steam 

generati on woul d exacerbate the al ready poor ai r qual i ty i n  Kern County .  

P ol l uti on control dev i ces such as FGO scrubbers woul d m i ti gate the impac t ,  

b u t  may not b e  abl e to prov i de suffi c i ent em i ss i on reducti on  a t  an 

acceptabl e cost . The ai r qual i ty impacts o f  200 , 000 BPO producti on may be 

muc h more severe than for 5 0 , 000 BPO and  may not be pos s i b l e in  Kern County 

d ue to ai r qual i ty restri cti ons , as wel l as resource l im i tati ons . 

Other potenti al em i ss i o n s  from steam fl ood i ng i nc l ude trace el ements 

in the b u rned o i l , and hydrocarbons from the producti on wel l s  and storage 

fac i l i ti es . Trace el ements common l y  found in Cal i forn i a  crude oi l i nc l ude 

manganese , n i ckel , vanadi um and ti n18 , none of wh i ch are c u rrently regu­

l ated as hazardous  ai r pol l utants . Hydrocarbon em i ss i on s  from producti on 

wel l s  and storage tanks can be control l ed wi th vapor recovery systems , and 

wou l d be si gni ficant  onl y in the event of an oi l spi l l  or other acc i dent .  

Water R esou rc e  Impacts 

Steam fl oodi ng i s  a water- i ntens i ve  proce s s . The producti on of 5 0 , 000 

BPO ( ne t) of o i l  woul d requ i re 1 8 . 8  m i l l i o n  GPO ( 1 8 , 941  AF/Y ) of water for 

steam generati on .  200 , 000 BPO producti on  woul d requi re 7 5 . 3  m i l l i on GPO 

( 75 , 764 AF/Y ) of water . 20 

Approx i mate l y  one- thi rd more water i s  produced wi th the oi l than i s  

i nj ec ted as steam i n  the Kern Ri ver fi el d .  P roducers attempt to mai n ta i n 

the rati o of water i nj ecti on to water producti on at 1 . 0 .  I f  thi s water i s  

of su ffi c i ent qual i ty i t  can be treated and used for steam generati on . 

Groundwa ter i s  qui te vari abl e i n  Kern County ,  and general l y  o f  poor 

qual i ty .  A steam i nj ec ti on proj ect at the Kern Ri ver fi el d near 

Bakersfi el d reu ses produced water for steam generati on  after extens i ve 

treatment . However , water produced at the M i dway -Sunset fi el d  i s  extremel y 

h i g h  i n  di ssol ved sol i d s  and hardness  and cannot be econom i cal l y  treated 

for rei nj ec ti on use as bo i l er feedstoc k . 20 Bri nes produced from the 

Mi dway-S unset fi el d are di sposed of i n  evaporati on  ponds to avoi d contam­

i nati on  of surface and ground waters . 19  Steam fl ood operati ons  requ i ri ng 

water from outs i de sources coul d severel y tax ava i l abl e water re sources i n  
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the surroundi ng area . Pri or commi tments of avai l abl e water suppl i e s  coul d 

impede the dev el opment of enhanced recovery proj ects i n  parts o f  Kern 

Co unty .  

Contam i nati on  of gro undwater sources through l eaks i n  wel l casi ng s 

general l y  i s  a concern i n  pressuri zed i nj ecti on operati ons and o i l  produc­

ti on i n  general . However , due to the essenti al  l ac k  of potabl e groundwater 

i n  K ern County ,  the potenti al for water qual i ty damage i s  greatl y reduced . 

Spi l l s  of oi l or produced bri ne coul d occur  as the resul t of acc i dents 

at the wel l head , storage fac i l i ti es ,  or al ong the transportati ons ro ute . 

The contami nati on of surface waters due to spi l l s  i s  a concern onl y i n  

l im i ted sec ti ons of the county ,  due to the scarc i ty of perenn i al streams . 

I n  area s where useabl e water i s  present , spi l l age of l arge vol ume s of oi l 

or bri ne coul d have seri ous impacts on aquatic and terrestri al spec i es , 

caus i ng stun ted growth or death . 

Leachates from sc rubber sl udge al so coul d contri bute to water 

pol l uti on . The di sturbance of the surface duri ng constructi on coul d impac t 

streams by i nc reas i ng ero s i on and si l tati on . These di sturbances woul d be 

of concern onl y i n  parts of the county where surface water i s  present .  

Most exi sti ng stream s are al ready hi g h  i n  di ssol ved sol i ds due to natural 

sou rces . 

Sol i d  Waste I mpacts 

The pri mary sol i d  waste assoc i ated wi th steamfl oodi ng i s  sl udge , 

produced by pol l ut i on control uni ts and ons i te processi ng of produced o i l . 

Si nce oi l produced by steam fl oodi ng doe s not requi re upgradi ng before 

transportati on , the most s i gni fi cant sou rce of sl udge i s  the pol l uti o n  

control equi pment . Control o f  sul fur emi ss i on s  i s  o f  parti c ul ar 

importance . Assum i ng an average sul fur content of 1 . 5% i n  the o i l  b u rned 
for steam generati on and 9 0% surfur removal effi c i ency , the 5 0 , 000 BPD c a se 

wou l d  generate approxi matel y 367 TPD of wet sl udge from a typi cal l ime­

stone FGD scrubber . The 200 , 0 00 BPD c ase woul d generate 1 , 468 TPD from 

thi s sou rce . 

Other sol i d  wa stes generated by steamfl oodi ng operati ons  i nc l ude 

dri l l i ng muds and fi nes , and wastes from s i te pre parati on . Dri l l i ng muds 

and scrubber sl udge may conta i n  tox i c  sub stances whi ch  coul d potenti al l y  
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degrade water qual i ty .  However , sol i d  waste s  generated by thi s al ternati ve 

are general l y  l ess hazardous and of  much smal l er vol ume than those produced 

by the oil shal e al ternati v e .  

Land U se Impac ts 

The prod ucti on of 5 0 , 000 B P D  o f  crude oi l woul d requi re approx imatel y 

1 , 100 produc t i on wel l s  and 1 , 400 i nj ection wel l s .  A surface area of 

approxi matel y 4 , 000-5 , 000 acre s  w�ul d be uti l i zed ( 1 6 , 000-20 , 000 ac res 

wou l d  be uti l i zed for the produc ti on o f  200 , 000 BPD of o i l ) .  Grazi ng i s  

the l and  use most l i kel y to be impacted , al though muc h of the affec ted area 

co ul d be u sed s imul taneo u s l y  for grazi ng i f  hazardous  area s ( i  . e . ,  

machi nery and l andfi l l s ) were fenced off . Gr adi ng and recontouri ng coul d 

degrade l and qual i ty by accel erati ng ero s i on and i nc rea s i ng the potenti al 

for mudsl i des . Recl amati on procedures and proper contouri ng woul d miti gate 

these effec ts . Sub s i dence may resul t from o i l  and water remov al . Thi s i s  

l ess  l i kel y than i n  conventi onal recovery si nce a l arge percentage of  the 

removed fl u i d  vol ume i s  repl aced . F i nal l y ,  fl u i d  i nj ec ti on may i nc rease 

the ri sk of sei smic  events . 

H eal th and Safety Impac ts 

Workers i n  steamfl oodi ng operati ons  are exposed to the hazards 

norm al l y  assoc i ated wi th o i l  recovery ,  such as heavy equi pment acc i dents , 

expl os i on s ,  b l owouts , fi re c and contac t wi th the many organ i c  sub stances 

found in heavy crude o i l . Addi ti onal ha zards resul t from the use of pre s­

suri zed steam , whi c h  can resul t i n  the rel ease of ex tremel y hot gas i n  the 

event of equi pment fa i l u re . Data to quanti fy the frequency and sev eri ty o f  

acc i dent occ urrences are not avai l abl e for steam i nj ecti on recovery .  

Ecosy s tem Impac ts 

Ec o sys tem impac ts assoc i ated wi th enhanced oi l recovery i ncl ude the 

di stu rbance of hab i tats and subsequent cha nges i n  popul ati on dynam i c s  due  

to degradati on of ai r ,  water , and  l an d .  Al though si mi l ar impacts are asso­

c i ated wi th o i l  shal e devel opment ,  the im pact of enhanced o i l  recovery on 

the whol e i s  l es s  sev ere si nce i t  general l y  occ urs in area s whi c h  have  

al ready been devel oped for o i l  rec overy .  EOR may affect the enda ngered Sa n 

J oaqu i n  ki t fox and the bl unt- no sed l eopard l i zard by changes i n  hab i tats . 

The endangered Cal i forn i a  condor , whose feedi ng ra nge extends i nto the o i l 
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produc i ng reg i on , woul d not be si gni fi c an tl y affected by steamfl ood i ng 

o perations , s i nce i ts nesti ng areas are l ocated outs i de the regi on . The 

c on dor i s  endangered by di sturbances  of nesti ng areas rather than 

i nadequate food suppl y .  

Major U ncertai nti es 

Ai r qual i ty i mpacts associ ated wi th steam generati on may i mpede the 

use of thermal recovery methods i n  Cal i forn i a  even at the l evel of 5 0 , 000 

BPD i nc reased producti on . The 200 , 000 BPD c ase i s  unfeasi b l e due to 

re source l im i tati ons and to ai r qual i ty ,  b ut coul d be ach i eved nati onw i de . 

The proposed Un derground I nj ecti on  Control ( U I C )  Regul ati ons  coul d impact 

enhanced recovery operati ons by i nc reasi ng the cost of construc t i on and 

mai n tenance as wel l as i nc reas i ng the degree of env i ronment protec ti on . 

L ong-T erm/C umul ati v e  E ffec ts 

Fl u i d i nj ecti on can resul t i n  degradati on  of groundwater qual i ty i n  

the l ong term .  Thi s woul d be of greater concern i n  areas hav i ng better 

groundwater qual i ty than Kern County .  Ai r qual i ty wi l l  undergo cumul ati ve  

degradat i on d ue to steam generator em i ss i ons , e spec i al l y of S02 and NOx · 

Both oi l shal e producti on and enhanced oi l recovery wi l l  resul t i n  

cumul ati ve ai r qual i ty i mpacts , but EOR wi l l  not generate the l a rge vol ume s 

of parti c u l ate matter associ ated wi th o i l  shal e crush i ng ,  transportati on 

and storage . Soc i oeconomic  impacts woul d be l ess for EOR due to predevel ­

opment . However , the esti mated potenti al oi l reserv e s  recoverabl e by EOR 

( 51 b i l l i on b arrel s ) 2 1  are much l ower than the e stimated , recov erabl e shal e 

oi l ( 600 b i l l  i on barrel s total ) .  EOR has the potenti al to prov i de an 

al ternati ve l i qu i d  fuel suppl y i n  the nea r- to m i d- te rm ,  wh i l e  o i l  shal e i s  

a m i d- to l ong- term al ternati v e . 

5 . 1 . 5 OCS P roducti on 

Oi l i s  produced from the G u l f of Mexi co Outer  Conti nental Shel f from 

conv enti onal bottom- fi xed steel p l atforms . The two reference cases , as  
di sc ussed in  Chapter 3 ,  are based on average i ndu stry producti on  fi gures . 

The 50 , 000 BPD case assumes three p l atforms and recov erabl e reserves o f  105  

m i l l i on barrel s ,  whereas 1 1  p l atform s  and  385  mi l l i on barrel s are assumed 

for the 200 , 000 B P D  case . Actual devel opment woul d depend on the spec i fi c  

si te and reserve s  to expl oi ted .  
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I mpact of O i l Sp i l l s  i n  the Mari ne E nvi ronment 

Two maj or sources of pol l uti on from OCS product i on may cause 
env i ronmental deg radati on : o i l  spi l l  s and chron i c  em i ss i ons  from routi ne 

OC S operati on s . C h ron ic  em i ss i ons are more eas i ly  quanti fi ed than pol l u­
ti on  from o i l  spi l l s  and are di sc ussed i n  deta i l  l ater . Oi l spi l l s can not 

be pred i c ted , al though sp i l l  p robab i l i ty can be estimated . 

An anal ysi s of o i l  spi l l s  of more than  1 barrel from 1 971  through  1 97 5  

reveal s that  9 7 . 8% of  the s p i l l s  were of  l ess tha n  5 0  barrel s of o i l . The 
rema i n i ng 2 . 2  percent of the spi l l s accounted for 92 . 2% of the vol ume of 

oil sp i l l ed.  Out of a total Gul f of Mex i co p roduc ti on of 1 . 8 1 1  b i l l i on 
barrel s i n  th i s  fi ve-year  peri od ,  5 0 , 1 43 barrel s were spi l l ed .  Th i s  
amounts to 0 . 0028% of the o i l  produced . 22  The Department of I n teri or  

proj ects that fo r 790 m i l l i on barrel s of  o i l  wh ich  may be p roduced a s  a 
re su l t of the 1 980-1 985 Gul f of Mex ico  l ea se sal es , there probabl y wi l l  be 
3 . 29 sp i l l s  of at l ea st  1 0 , 000 gal l on s  ( 238 barrel s )  each d ur i ng the pro­
ducti on l i fe of the reserves . 23 Th i s  estimate i s  based on the amount of 
o i l  to be produced and the mode of transportati on  ( p i pel i ne s )  to be used . 
Extra pol ati ng from th i s  i n formati on , i t  can be proj ected that 0 . 437 and  
1 . 60 sp i l l s  of  greater than  238 barrel s are l i kely for the  50 , 000 and  
200 , 000 BPD c a se s , respecti vel y .  

The env i ronmental impact of oi l spi l l s  vari es  con s i derabl y ,  depend i ng 

on the nature of the sp i l l ,  the transport and behav i or of the sp i l l ed o i l , 
and whether the o i l  contacts vul nerabl e resources . If  spi l l s resu l t from 

bl owo uts at the s u rface , l a rge amounts of o i l  components wi l l  eva porate 
i nto the atmosphere . For exampl e ,  i f  oi l i s  spi l l ed beneath the surface 

from a ruptured p i pel i ne ,  much of the o i l  woul d be taken i nto the water 
col umn . If  o i l  i s  spi l l ed at the surface i t  may form sl i c k s  whi ch cover  a 

con s i derabl e su rface area . The rate of d i sc h a rge and d urat i on of the sp i l l 
al so determ i ne the types of effec ts the spi l l  wi l l  hav e .  Spi l l  tran sport 
depends upon such fac tors as l ocati on , meteorol og i cal condi ti ons , c u rrents 
and ti des . These factors , a s  wel l as  the l oc ati on of vul nerabl e resources , 

wi l l  dete rm i ne how much damage i s  cau sed by the sp i l l .  Weather condi t i ons  
a nd  the nature of  the spi l l  al so wi l l  have a s i g n i fi c ant  effect on  the 

effi c i ency of sp i l l  cl eanup . Anal ysi s by the B ureau of Land Management 
( BLM)  s hows tha t  Gu l  f resources such as b i  rds , endangered spec i es , and fi sh 
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and shel l fi sh are moderatel y sen s i ti ve  to oi l spi l l s . Non- endangered 

mari ne mamm al s in the Gul f have a l ow sensi ti v i ty to o i l  sp i l l s . 23  The 

l i kel i hood of oi l spi l l s  from the reference case contac ti ng vul nerabl e 

re sources cannot be proj ec ted at thi s  ti me . BLM performs oi l  spi l l  

traj ectory anal yses for spec i fi c  si tes when they are proposed for l ea s i n g .  

A i r  Qual i ty I mpacts 

Ai r emi ss i on s  from o e s  o perati on s ,  d i sregardi ng emi ssi ons from spi l l s  

and wel l fi res , are presented i n  Tabl e 5- 7 .  These emi ss i ons resul t pri ­

mari l y  from fuel combusti on for power generati on , and oi l storage and 

proce s s i ng and are uncontrol l ed .  USGS regu l ati ons promu l gated on Marc h 7 ,  

1980 ( 4 5  F R  1 5128 ) e stabl i shed exempti on formul ae to determ i ne whether  a 

r ig  i s  subj ect to pol l ut i on control re qui rements , ba sed on estimated em i s­
s i on s  and the di stance from the ri g to the sho re . Based on the se formul ae 

and proj ected em i s s i ons , control s woul d  not be requi red i f  the p l atforms 

were 1 3 . 6  m i l es or more offshore . It  i s  assumed for thi s  di scuss i on that 

reference case producti on occ urs at suffi c i ent di stance from the coast to 

al l ow uncontrol l ed em i ss i on s . I f  operati ons were near coa stal areas wi th 

poor a i r  qual i ty ,  control s probably woul d be requi red . Ai r em i ss i ons al so 

may resu l t from wel l fi res or oi l spi l l s . If a gas bl owout were to occur , 

methane and other l i ght hydrocarbons woul d be rel ea sed as wel l as potenti ­

al l y  tox i c  amounts of hydrogen sul fi de . Natural gas combusti on i s  essen­
ti al l y  compl ete so that i f  i t  b urned only eo woul d be produced.  O i l  
combusti on i n  an oi l wel l fi re general l y  i s  �ncompl ete and therefore quan-

ti ti es of vol ati l i zed petrol eum ,  particul ate carbon ; carbon monox i de ,  

n i trous oxi de , sul fur monoxi de ,  and other parti al l y  oxi di zed matter woul d 

be rel eased i n  addi ti on to carbon di ox i de ,  sul fur d i ox i de ,  and n i trogen 

di ox i de . 24 Sul fur d iox i de emi ss i on s  woul d not be very hi gh because Gul f 

c ru des have a sul fur content wh i ch ranges from 0 . 1  to 0 . 5% .  I f  sp i l l ed o i l  

were rel eased at or above the water surface , con s i derabl e amounts o f  crude 

vol ati l es woul d  be evaporated . Evaporati on of as much as  1 5% of total o i l  

spi l l ed has been observed . 24 
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Producti on  

( B PD ) 

50 , 000 

200 , 000 

Tabl e 5 -7 .  Average Da i l y  Ai r Pol l utant Em i ss i on s  From 

oes Dri l l i ng and P roduction2 5  

eo He NOx 
S02 Part i c ul ates 

( TPD ) ( TPD ) ( TPD ) ( TPD ) ( TPD ) 

0 . 5 1 2  3 . 72 2 . 7 5 0 . 167  0 . 0340 

1 . 88 1 3 . 6  1 0 . 1  0 . 608 0 . 125  

Ai r qual i ty i n  the G u l f oes g eneral l y  i s  very good and oes emi s s i o n s  

shoul d  not have any seri ous impact o n  a i r  qual i ty .  Those coastal co unti e s  

wi th maj or urban centers have ai r qual i ty probl em s whi c h  emi ss i ons  from oes 
operati ons cou l d aggravate . The most seri ous ai r qual i ty impacts wou l d 

resul t from 1 arge spi 1 1  s or oi l fi res . 

Ex i sti ng onshore prv :e s s i ng fac i l i ti es i n  the Gul f of Mex i co are 

suffi c i ent to handl e new Gul f o i l  producti on . Therefore , emi ss i ons from 

on shore storage and processi ng fac i l i ti es are not cons i dered . 

Water Resource I mpacts 

oe s operat i o n s  di sc harge oi l and grease from routi ne operati ons . EPA 

standards for new oe s sou rces l im i t  o i l  and grease di sc harges i n  produced 

water to an average of 30 ppm .  Treatment equ i pment on pl atfo rm s  i n  the 

Gul f has been abl e to reduce o i l  content i n  water d i sc harges to 2 5  ppm .  Up 

to 0 . 6  barrel s of formati on  water are produced per barrel of oi l . The 

average total d i ssol v ed sol i ds content of formati on waters produced o ff­

shore of Lo u i si ana i s  1 10 , 000 p pm as compared wi th 3 5 , 000 ppm for normal 

seawater . The d i ssol v ed components of the produced water have been found 

to di ss i pate very rap i dl y even in  shal l ow water and therefore do not 

s i gni fi cantl y affect water qual i ty .  Some tox i c  metal s have been fo und i n  

fo rmati on  waters i n  concentrati o n s  greater tha n  i n  sea water but the 

concentrati ons do not appear to be S i gn i fi cant . 

Water qual i ty wi l l be affec ted by the di spo sal of sol i d  wastes suc h as 

dri l l i ng muds and c utti ngs .  These materi al s are d i scharged from the 

pl atform i nto the water .  Approxi mate l y  3 9 , 000 c u b i c  yards ( 82 , 000 ton s , 

assum i ng an average den s i ty of 2 . 5  g/ c c )  of dr i l l  c utti ngs a n d  7 5 , 000 ton s  

o f  dri l l i ng mud wi l l  b e  di sposed o f  i n  the fi rst year from the three pl at-
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form s  of the 50 , 000 BPD  c a se .  Cutti ngs  and mud from dri l l i ng a si ngl e wel l 

coul d be ex pected to produce a turb i d i ty pl ume extendi ng over a m i l e  i n  
l ength , dependi ng on weather and water cond i ti ons . 24 I f  2 1  wel l s  are 
dri l l ed consec uti vely from one pl atfo rm ,  a turb i di ty pl ume wou l d  be present  
for more than  500 days . Large quanti ti es of sed iment al so are suspended 
d uri ng p i pel i ne pl acement and buri al . These sediments may affect  benth i c  

organ i sms adversel y by buryi ng them . 

O i l  sp i l l s can i n troduce l a rge quanti t i es of organ ic  compounds i nto 
the water col umn . La rge vol umes of water ul timatel y d i l ute the oi l as i t  
i s  d i spersed . The o i l  i s  degraded over time by m i croorgani sms and chem ical  
weatheri ng . In  shal l ow areas oi l may become entrapped in bottom sed i ments 
and be resuspended duri ng s torms . 

Past  Gu l f oes operati ons  i nd i cate that  al though  short- term water 

qual i ty impacts may be severe , o i l  product i on does not have s i gn i f icant  
l ong- term adverse effects on water qual i ty . 24 

Sol i d  Waste Impacts 

Dri l l i ng muds and cutti ngs  are produced as sol i d  wastes  from OCS 
operati ons and are di sc harged i n to the Gul f from product i on p l atforms . 
Th i s di sposal resul ts i n  i nc reased turbi di ty as noted earl i e r .  Such di s­

posal al so may have adverse effects on benthic  organ i sms . Thi s  i s  
espec i al l y  s i gn i fi cant  i n  producti ve hard- bottom areas such as coral reefs . 

BLM usual ly  impo ses restri cti ons on sol i d  wa ste di spo sal and/or p l atform 
s i ti ng i n  produc ti ve  hard- bottom areas  to mi n i m i ze these adverse impacts . 24 

L and U se Impacts 

Approx i matel y 5 acres wi l l  be requ i red to prov i de a nav i gati onal buf­
fer zone around each p l atfo rm . 24 Thi s  wi l l  temporar i ly  remove 1 5  ac res and  
55 acres  of water and  seafl oor from commerc i a l fi s h i ng for the 5 0 , 000 BPD 
and  200 , 000 BPD cases , respecti vel y .  P l atforms are removed when product i o n  

e nds  a nd  wel l s  are pl ugged bel ow the sea fl oor . Add i ti onal l and  sho ul d not 
be requ i red for onshore support , storage , or process i ng fac i l i t i es because 

adequate fac i l i ti es al ready exi st i n  the Gu l f area . Add i ti onal  onshore 
l and cou l d  be requ i red i f  extens i ve devel opment took p l ace i n  the eastern 
Gu l f  because thi s  area does not currentl y support much OCS acti v i ty .  
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occupati onal Heal th and  Safety 

From 1 970 through 19 7 6 ,  1 02 fatal i ti es and 1 62 i nj uri e s  were 

assoc i ated wi th Gul f OCS operati ons resul ti ng from bl owouts , fi res and  

expl os ion s ,  and mi scel l aneous acc i dents such as fal l s , drown i ng , and  bei ng 

struck by fal l i ng obj ects . 24 Total o i l  produc tion duri ng thi s time peri od 

was 2 . 6  b i l l i on barrel s .  Ex posure to crude oi l al so may pose a ri sk to 

heal th d ue to the carc i nogenic  potenti al of c omponents such as pol ycycl i c  

aromati c hydroc arbon s ( P AH ) found i n  crude oi l s .  

Ecosystem Impac ts 

OCS o i l  produc ti on wi l l  affec t the Gul f of Mex i c o  eco system . Low 

l ev el s of o i l  and grease i n  the i mmedi ate v i c i n i ty of p l atforms coul d have 

some chron i c  effec t on aquati c popul ati ons , b ut the ac tual effec ts are not 

wel l understood . P l atforms wi l l  serve as arti fi c i al ree fs and thus w i l l  

dramati cal l y  i nc rease l ocal  mari ne produc ti v i ty .  Reef  areas general l y  show 

a marked i nc rease i n  occ urrence and di vers i ty of s peci es . La rge , free­

swi mmi ng fi sh are attracted to pl atform s  wi thi n a few days , and smal l er 

organi sms acc umul ate over l onger peri ods of time . For thi s reason , pl at­

form s  attrac t muc h of the sport fi shi ng i n  the Gul f .  The most seri ous  

ecosystem effec ts wh i ch wi l l  be  assoc i ated wi th OCS dev el opment \\'i 1 1  resul t 

from oi l spi 1 1  s .  

Spi l l ed oi l may persi st i n  the aquati c env i ronment for sev eral years . 

V ol ati l e  aromati cs are h i ghl y  toxic  and other l ow-bo i l i ng hydrocarbons may 

al so be tox i c . Oi l from a spi l l  may have acutel y tox i c  effects whi c h  

resul t i n  the death of o rgani sm s , or i t  may produce subl ethal tox i c  

effec ts . Lethal effec ts general l y  resul t from the oi l i nterferi ng wi th 

such cel l ul ar and subcel l u l ar proce s ses as membrane acti v i ti es .  Subl ethal 

effects can be of a si m i l ar nature and can affect behav i or ,  i nc rease sus­

cepti b i l i ty to di sease , reduce photosynthesi s and ferti l i ty ,  and cause 

abnormal dev el opment . The effects ul ti matel y may affect the surv i val of 

i ndi v i dual s and may change popul ati on dynam i cs and equi l i b ri a . 26 

Hydrocarbon s may be i ngested by most mari ne organi sms . The chron i c  

e ffec ts of such i ncorporati on of hydrocarbons , and s pec i fi c al l y carc i no­

gen s , are not wel l understood , but are a cause for concern . Concern has 
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al so been ex pressed regardi ng the potenti al  for acc umul ati on of the se com­

po und s  i n  the food c hai n ,  as has occ u rred , wi th ch l ori na ted hydrocarbons . 

Ev i dence i ndi cate s that  thi s wi l l  not occ ur al though no fi rm conc l usi ons  

can  be  drawn at  thi s ti me . Al though it  has  been fo und that oi l sp i l l ed i n  

a sal t marsh acc umul ate s i n  al most al l organi sms i n  the marsh , some spec i es 

recov er compl etel y from the hydrocarbon contam i nati on wi th time . 26  

Weathered , h i g h  boi l i ng fracti ons  of oi l may affect i nd i v i dual s and 

popu l ati ons by coati ng organi sms wi th o i l . B i rds are espec i al l y su scep­

ti bl e to coati ng , the oi l fou l i ng the i r feathers , causi ng l os s  of the i r 

ab i l i ty to fl y ,  keep warm and fl oat . The b i rds may suffer tox i c  effects 

from i nge sti ng oi l . Di v i ng duck popu l ati ons  are most  suscepti bl e to oi l 

spi l l s  as they seem to be attrac ted to sl i c ks . O i l  may affect mari ne mam­

mal s by coati ng respi ratory passages and foul i ng bal een pl ate s . I ngesti on 

of o i l  and o rgani sms contam i nated by oil  cou l d have toxic  effects . Adv erse 

effects on i ndi v i dual s ,  if they occur , may si gni fi c antl y affect mari ne 

mammal popu l ati on s  due to thei r  l im i ted occ urre nce and di stri b ut i on . 24 

Coati ng shoul d not be a probl em for benth i c  organi sms , except tho se in the 

ti dal zone , al though these o rgani sms prob abl y wi l l  i ngest o i l  because they 

are usual l y  fi l ter feeders . 

Oi l spi l l s  general l y  do not hav e si gni fi cant effects on free- swi mm i ng 

organi sms such as fi sh and shrimp because they can avo i d  o i l  sl i c k s . 

Fl avor tai nti ng may occur through i nge sti on  of contam i nated organi sms 

al though wi despread tai nti ng of fi sh and shrimp catc hes has not been 

observed i n  the Gul f .  Oi l spi l l s ,  however , may hav e si gni fi cant i mpact on 

fi sh l arvae becau se they are not hi ghl y mob i l e  a nd are much more sen s i ti ve 

to tox i c  effects . Large porti ons  of a year cl ass  may be affected i n  the 

l ocati on of a spi l l ,  reduc i ng the popul ati on i n  future years . Thi s type o f  

effect i s  most s i g n i fi cant when spi l l s  reach estuari ne spawni ng grounds and 

nurseri es . · These areas support excepti onal l y  producti ve c ommun i ti es and 

are hi g hl y susc epti bl e to oi l spi l l  damage . 

Maj or U ncertai nti es 

It i s  di ffi c ul t to pred i c t  the env i ronmental effects whi c h  wi l l  resul t 

from o i l  spi l l s  except on a si te- spec i fic basi s wh i ch i ncorporates ti des , 

c urrents , weather condi ti ons , and the l ocati on of vul nerabl e reso urces .  
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Si te- spec i fi c  spi l l  traj ectory anal yses can be used to esti mate the proba­

b i l i ty of o i l  sp i l l  occ u rrence and transport once a spec i fic s i te has been 

chosen . 

Lon g-term Cumul ati ve I mpacts 

Low-l evel rel eases of ai r and water pol l utants may have very l ocal i zed 

effec ts on a i r  and wa ter qual i ty and may have c hronic  effects on b i ol og i cal 

commun i ti es . Oi l spi l l s  may s i g n i fi cantl y affect ai r and water qual i ty and 

b i ol og i cal c ommuni ties  i n  the area of a sp i l l .  Sp i l l ed o i l  may pers i st i n  

an area for sev eral years and may shi ft spec i es composi ti on and di stri b u­

tion away from habi tats rendered un sui tabl e by o i l  contam i nati on . 26 

5 . 1 . 6 Coa l L i quefacti on by SRC I I  

SRC I I  i s  a non-catal yti c hydrol i que fac tion proce s s  whi c h  produces  

fuel o i l  from coal , wi th byproducts of  l i qu id  b utane , LPG ,  SNG ,  sul fur and 

ammoni a .  The di sc ussi on whi ch fol l ows assesses the impact of two produc­

ti on l ev el s :  5 0 , 000 B P D  and 200 , 000 B PD . These l ev el s woul d requi re the 

i nput of 1 6 , 7 00 TPD and 6 6 , 800 TPD o f  coal respec ti vel y .  The reference 

case i s  l ocated i n  Monongal i a  County ,  West V i rg i n i a . 

Ai r Qual i ty I mpacts 

Ai r qual i ty impacts assoc i ated  wi th coal l i quefac ti on i nc l ude ( 1 ) 

particu l ate generati on from the m i ni ng ,  transportati on , and pre parati on o f  

coal ; ( 2 )  p l ant emi s s i o n s  of cri te ri a pol l utants ( SOx ' NOx ' HC , C O  and 
parti c u l ate s ) , sul fur compounds , organi c s and trace el ements ; a nd ( 3 )  

hydrocarbon em i s s i ons from product s torage and tran sportati on . 

The reference case pl ants are suppl i ed by P i ttsb urgh coal produced i n  

underground m i ne s . Mi ne vents emi t  hydrocarbon gase s ( ch i e fl y  methane )  and 

parti c u l ate s . Me thane may be rel eased or fl ared . Parti c u l ates are 

generated by coal transportati on and preparati on as wel l .  Spray i ng o f  

water or pol ymers c a n  be used to parti al l y  control the se emi s s i on s . 

The l i quefaction p l ants wi l l  produce a number of em i ss i ons requi ri ng 

control . Among these are S02 ' NOx ' HC , CO and parti c ul ate s . Ta bl e 5 -8 
summari zes pl ant-wi de emi ss i on s  ( wi th con trol s )  of the se pol l utants for the 

two refere nce case producti on l evel s .  The summary i ncl udes those em i ss i on s  

generated by coal preparati on  a t  the S RC I I  p l ant si te .  
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Tabl e 5 -8 .  Em i ssi  on 

F uel O i l  
Producti on ( BP D ) S02 

50, 000 4 . 5 

200 , 000 1 8 . 0  

o f  Cri teri a Pol l utants From S RC 

E .  . 27  
NO m l SS 1 0?�C x 

8 . 7  0 . 5  

34 . 8  2 . 0  

( TPD ) Part 

2 . 2  

8 . 8  

I I  

CO 

0 . 7  

2 . 8  

These em i ss i on l ev el s coul d have a si gni fi cant impact on reg i onal ai r 

qual i ty .  The most s i gni fi cant cri teria pol l utants em i tted are S0 2 and 

parti c ul ates . Sev eral counti e s  adj acent to Monong al i a  Co unty exceed the 

prim ary a i r  qual i ty s tandards for these pol l utants . Model i ng resul ts for a 

proposed 1 4 , 000 BPD  SRC I I  pl ant i n  Monongal i a  Co unty i ndi cate tha t  94% of 

the avai l abl e P SD i ncrement for total suspended parti cul ates woul d be u sed 

up by thi s  pl ant . 28 

I n  addi ti on to the cri teri a pol l utants , l i quefac ti on pl ant emi ssi ons  

may contai n trace metal s and  organometal l i c compounds , pol ynucl ear aromati c 

hydroc arbons ( P AH ) , aromati c am i ne s  and heterocycl i c  sul fur compounds . 

These m ateri al s may have l ong- te rm  c umul ati ve impac ts on publ i c  heal th at 

l ow l ev el s of ex po sure . 

The storage and tran sportati on of hydrocarbon s can resul t i n  the i r  

rel ease i nto the atmo sphere due to evaporati on , sp i l l s  and l eaks . Fug i ti v e  

em i ss i o n s  from the l i quefacti on operati o n s  woul d al so rel ease hydrocarbon s . 

Hydrocarbons comb i ne wi th NOx i n  the pre sence of l i ght to form pho to­

chem i cal oxi dants . The esti mated hydrocarbon emi ssi ons  from a proposed 

1 4 , 000 BPD  pl ant are smal l in compari son to the back ground l ev el s i n  

Monongal i a  county . 28 However , the background ozone l evel s for the area are 

suffi c i entl y  h i gh that a smal l i ncrease i n  hydrocarbon emi s s i ons coul d 

re su l t i n  v i ol ati on of NAAQS primary ozone standards . 

Water R e source Impacts 

The SRC I I  p l ants woul d requi re a water i nput of 2 38 , 094 BPD  ( 1 0 , 066 

acre- ft/yea r )  for the producti on of 50 , 300 BPD , a n d  9 5 2 , 37 6  BPD ( 40 , 264 

acre- ft/year ) of water for the producti on of 201 , 200 BPD .  Water avai l ab i l ­

i ty cou l d  potenti al ly impede the dev el opment of l i quefaction fac i l i ti es a t  
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the reference producti on  l ev el s .  Surface water i s  the pri mary i ndustri al 

water source i n  the reg i on . 

Water  pol l uti on  i mpac ts may occ ur as the resul t of m i ne drai nage , 

acc i dental l i quefac t i on p l ant di scharges or l eac h i ng from sol i d  wa ste d i s­

posal si tes . Ac i d  mi ne dra i nage has  al ready caused severe water qual i ty 

degradati on i n  the Monongahel a and other West V i rg i n i a  ri v ers . The refer­

ence cases wou l d requi re the underground m i n i ng of 1 6 , 700 to 6 6 , 800 TPD o f  

coal . The m i ni ng effl uents assoc i ated wi th these producti on l ev el s  are 

shown i n  Tabl e 5 - 9 .  

Tabl e 5 - 9 .  Coal Mi n i ng Wa stewater E ffl uents , Underground Mi ni ng29 (TPD ) 

Coal P roduc ti on  Leve l  

Total I ron 
Suspended I ron 
D i s sol v ed I ron 
Manganese 
Al umi num 
Z i nc 
N i c k el 
TDS 
TSS 
Ha rdne ss  
Sul fate 
Ammoni a 
Stronti um 
Chl ori de 
Fl uori de 

16 , 700 TPD 66 , 800 TPD 

1 3 . 5  
3 . 23 

1 0 . 3  
0 . 280 
1 . 67 
0 . 0560 
0 . 0276 

182 . 
8 . 73 

46 . 9  
9 1 . 4  

0 . 460 
0 . 0935 
3 . 96 
0 . 0524 

54 . 0  
12 . 9  
4 1 . 2  

1 . 1 2 
6 . 68 
0 . 224 
0 . 1 1 0  

728 
3 4 . 9  

188 .  
366 

1 . 84 
0 . 374  

1 5 . 8  
0 . 210 

The S RC II  reference case pl ants are assumed to have a zero di sc harge 

desi gn . Al l wastewater , i ncl udi ng boi l er and cool i ng tower bl owdown water 

and process  water i s  treated and recycl ed i n  the pl ant . Water whi ch i s  too 

concentrated for reuse i s  evaporated i n  l i ned ponds . Surface and gro un d­

water i mpacts coul d resu l t from equi pment l eak s ,  l eaks  i n  ev aporati on  pond 

l i ners , fl ood i ng of evaporati on ponds duri ng frequent downpours , or other 

acc i dental spi l l s . Li qui d wastes generated by the l i quefacti on pl ants wi l l  

conta i n  a number of hazardous sub stances , such as ammoni a ,  hydrogen su l ­

fi de , tox i c  trace metal s ,  phenol s ,  aromati c hydroc arbon s , thi ophene s , 

aromatic am i nes and other o rganic  compounds . 29 The acc i dental rel ease o f  
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the se compounds i nto surface water or the i r percol ati on i nto groundwater 

cou l d  ser i ou sl y  degrade the water qual i ty and threaten aquatic and l and 

spec i es . 

Another potenti al source of water contam i nati on at the pl ant si te i s  

l eac h i ng 0+ hazardous materi al s from sol i d  waste di spo sal areas . Sol i d  

wa stes such a s  coal ash , coal refuse and sl udge s from pol l uti on control 

dev i ces conta i n  hazardous sub stances wh i ch cou l d  degrade water qual i ty .  

Thi s probl em al so i s  present i n  the o i l  shal e al ternati v e , al though the 

vol ume of spent shal e generated i s  cons i derabl y greater than the sol i d  

wa stes produced by l i que facti on . 

S ol i d  Waste Impac ts 

Coal l i quefacti on pl ants wi l l  generate l arge vol umes of sol i d  waste s 

requi ri ng di sposal . The l argest sol i d  wa ste stream from the pl ant woul d be 

the gasi fi er sl ag stream . Other sol i d  waste stream s i nc l ude tramp i ron  and 

coal refuse , sl udge from tai l i ng ponds and water treatment modul es , m i neral 

ash , and oxi di zed sol i d s from i nc i nerati on  of wastewater treatment 

res i d ues . 29 The 5 0 , 000  BPD fac i l i ty woul d generate 6 , 890 TPD of sol i d  

wa ste and the 200 , 000 BPD fac i l i ty 2 7 , 560 TPD . 

Sol i d  wastes can impact the e nv i ronment di rectl y by a ffecti ng l and us� 

opti o n s  and chang i ng l an d  contour and surface vegetati on . They can have 

i ndi rect impacts on the a i r  due to wi nd ero s i on , and water , due to 

l eachi ng . 

Both l i quefacti on and oi l shal e produc ti on c reate l arge vol umes  of 

sol i d  wastes , al though oil  shal e operati ons produce a greater vol ume o f  

sol i d  waste s  per barrel of oi l produced . 

L and U se Impacts 

Coal m i n i ng can impact l an d  use by causi ng sub si dence or by damag i ng 

surface v egetati on through m i ne runoff . L i que facti on p l ants ( process area  

and coal storage onl y)  wi l l  requ i re approxi mute 1 y  400  acres  of l and  for the 

50 , 000 BPD producti on case and 1 , 600 acres of l and for the 200 , 000  BPD 

produc ti on case . The di sposal of sol i d  wastes woul d requi re the comm i tment 

of 250 to 525 acres for the 50 , 000  BPD p roducti on l evel , and 1 , 000 to 2 , 100 

ac res for the 200 , 000 BPD p roducti on  1 ev e1 . 29  
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Ecosystem I mpacts 

Mi ne runoff has an adverse i mpact on aquati c eco system s ,  and al so may 

affect l and animal s dependi ng on the affec ted waters . Surface waters i n  

the referenc e case area are al ready badl y deg raded due to mi ne runoff . 

The hazardous substances assoc i ated wi th l i quefac ti on , such as  PAH , tox i c  

trace el ements , and vari ous  organ i c  ahem i cal s coul d resu l t i n  adv erse l ong­

term e ffects on an imal and p l ant popu l ati ons i f  rel ea sed i nto the env i ron­

ment by ai r emi ss i on s  or acc i dental  l i qui d or l eachate di scharge s . Si gni f­

i cant i nc reases i n  water consumpti on coul d impact aquati c ecosystems duri ng 

l ow-fl ow peri ods . 

H eal th and S afety Impacts 

The most si gni fi cant potenti al heal th i mpacts of coal l i que fac ti on are 

those rel ated to chem i cal hazards . Known and suspected carc i nogens have 

been i denti fi ed i n  coal conversi on process  streams , i nc l udi ng vari ous 

pol ycycl ic  aromatic hydrocarbo n s  ( P AH ) ,  hetero- and carbony l - pol ycycl i c  

compounds , aromati c ami nes  and i no rgani c  trace el ements . 30 

Sev ere operati ng condi ti ons such as h fgh temperature and pressure tend  

to resu l t in  the formati on of pol ycycl i c  organ i c  mol ecul es , many of whi ch 

are consi dered hazardous . S i nce l i quefac ti on proces ses use more severe 

operati ng condi ti on s  than the producti on of shal e oi l , petrol eum or 

b i omass- al cohol , i t  may be i nferred that the potenti al for hazardous chem­

i cal formati on i s  greater for the l i que fac ti on al ternati ve . Th i s seems to 

be supported by a study bei ng perfo rmed by E . I .  du Pont de Nemo urs and Co . ,  

I n c . for DOE , whi c h  compares the heal th effects of vari ous  syntheti c crude 

o i l s .  P rel i m i nary resul ts i ndi cate that coal -deri ved l i qu i ds show a 

greater hazard potenti al than shal e- deri ved l i qui ds , whi c h  i n  turn are more 

hazardous than petrol eum fracti ons . These fi ndi ngs are ba sed on mutage n i c­

i ty and tumor i n i ti ati on te sts . 31  (The study tested H -Coal materi al s 

rather than SRC - I I l i qu i ds . ) 

I n d ustri al  workers i n  l i que facti on pl ants may be expo sed to hazardous 

chem i c al s in the work e nv i ronment by i nhal ation or dermal exposure . Low­

l evel  exposure over  l ong peri ods coul d i mpact empl oyee heal th . The rel ease 

of l ow l ev el s of these sub stances i nto the amb i ent ai r coul d have l on g- te rm 

effects on publ i c  heal th i n  the surroundi ng reg i on .  Publ i c  heal th al so may 
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be impacted by contam i nati on  of surface or groundwater by hazardous  sub­

stances . Sev eral p rocess chem i cal s ,  such as certai n types of pol ycycl i c  

organ i c s  and arseni c ,  are bel i eved to be cancer agents . 

Workers may be expo sed to safety hazards assoc i ated wi th h i gh 

temperdture and pressure operati on s , the use of heavy equi pment , fi re and 

expl o s i on hazards , and e qui pment fa i l ure . Due to the dev el opmental nature 

of the tec hnol ogy , data are not avai l abl e to quanti fy the se hazards . 

Maj or U ncertai nti es 

The adequacy of wastewater control des i gn s  to cl ean produced waste 

waters effecti vel y  i s  u ncertai n .  The effecti v eness of l i ned eva porati on  

ponds for the contai nment of hazardou s  waste wate rs i s  uncerta i n due to the 

po ss i b i l i ty of l i ner fa i l ure and fl oodi ng . S i x  or more i nc hes of water 
have fal l en i n  a 24-hour peri od i n  the reg i on . Ai r emi s s i o n s  such as 

sul fur compounds and condens i bl e tars may undergo c hem i cal reac ti ons after 

em i ss i on , pos i ng uncertai n heal th ri sk s .  The abi l i ty of trace el ement 

control dev i ce s  ( such as those u sed by the el ec tropl ati ng i ndu stri e s )  to 

effecti vel y control the se pol l utants i n  a hydroc arbon ai r stream i s  

uncertai n . 29  Organic  compounds p resent i n  l i quefacti on proces ses  requi re 

further heal th effects testi ng . 

Long-Term/C umul ati v e  I mpacts 

Long- term deg radati on of ai r and water resources  may resu l t from the 

v arious  effl uents of the m i ni ng and l i quefac t i on of coal . Of parti cul ar 

i mportance i s  the probl em of l ong- term exposure to potenti al  carc i nogens i n  

pl ant em i ssi ons and products , whi ch may have adverse affects at l ow l evel s .  

5 . 1 . 7 B i omass : Ethanol P roducti on i n  Central I l l i no i s  

The fol l owi ng sec t i on di sc u s ses the env i ronmental impac ts of ethano l 

producti on from corn based on a pl ant des i gn by R .  Katzen As soc i ate s . 32 

The fi rst reference c ase i s  for 1 4  p l ants to be l ocated in central 

I I I i no i s ,  produc i ng 5 0 , 500 BPD o f  ethanol . The second case i s  for 5 6  

p l ants whi ch woul d produce 202 , 000 B P D  o f  ethanol . The 14- pl ant c ase wou l d 

requi re an i nput of 824 , 600 b u shel s of corn/ day and woul d burn 4 , 1 55 TPD o f  

I l l i noi s No . 6 coal for p rocess heat ( i  . e . ,  for cooki ng the mash , fermen­

tati on  heat and other pl ant proces se s ) . The 5 6-pl ant case woul d requi re 

3 , 300 , 000 b u shel s of corn dai l y ,  and wou l d b u rn 1 6 , 620 TPD of coal . 
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The barrel - fo r-barrel equ i val ence of ethanol to petrol eum was set 

arbi trari l y ,  as the s impl est case , wh i ch can be scal ed as desi red . I f  a 

Btu equ i val ence i s  desi red , then the ethanol pl ant woul d need to produce 

abo u t  60% more ( u s i ng gasol i ne equi v al ency) or from 65 to 90% more ( u si ng 

petrol eum equ i v al ency) . A c ase can be made for ei ther . I f  vehi c l e-mi l es 

i s  u sed as the e qu i v al ence cri terion , then the Btu rati o wou l d  be appro­

pri ate , prov i ded the demand- pri c e  el asti c i ty effects are negl ected . I n  any 

event , a l a rger ethanol producti on capac i ty wou l d  resul t ,  and the emi ss i on s  

and res i d ual s woul d b e  i nc reased proporti onatel y .  

A i r  Qual i ty 

The burn i ng of coal for steam generati on woul d be the most si gni f i c ant 

di rect sou rce of air em i s s i ons . Quanti tati ve  data on other sou rces o f  

pl ant em i ss i on s  are not avai l abl e .  Some emi ss i on s  o f  l i ght hydrocarbons  

coul d be  ex pec ted from the fermentati on and di sti l l ati on processes . 

Parti c u l ate em i ssi ons  shou l d not be h igh  because a wet mi l l i ng process  i s  

used.  E stimated a i r  em i s s i ons for the 14-pl ant a n d  56- pl ant ca ses are 

shown i n  Tabl e 5 - 1 0 .  I f  9 5% removal i s  assumed , S02 emi ssi ons  woul d be 

reduced to 7 . 3  and 2 9 . 2  TPD for the two cases . Particul ate em i ss i ons woul d 

be negl i g i b l e because of fi l trati on whi ch wi l l  remove parti c l es  down to 1 

m i  c ron . 

Tabl e 5 - 1 0 .  B i  omass/ A 1 coho 1 Em i ss i on s  

No . of Ethanol Coal Em i ss i on s33 ( TPD ) 
P l ants Producti on Burned S02 CO2 Parti c ul ates 

( BPD ) (TPD ) (TPD ) ( TPD ) (TPD ) 

14 5 0 , 500 4 , 1 5 5  7 . 3  7 , 472 Negl i g i b l e  

56 202 , 000 1 6 , 620 2 9 . 2  29 , 888 Negl i g ib l e 
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Several urban areas  i n  central I l l i noi s v i ol ate NAAQS standards for 

S02 . Particu l ate standards are v i ol ated i n  a number of counti es i n  the 

reg i on . Em i ss i on s  from coal - fi red 

v ent damag i ng ai r qual i ty i mpacts . 

i nto the atmosphere i s  bel i eved to 
cl imatic changes . 

boi l ers  woul d requi re control s to pre­

The rel ease of l a rge vol umes of CO2 
have the potenti al for caus i ng gl obal 

I n di rect emi ss i on s  assoc i ated wi th ethanol producti on from corn 

i ncl ude parti c u l ate generation from agri cul tural acti v i ti es and c oal m i n­

i ng .  The amount of pol l utants generated from the se non- poi n t  sources i s  

d i ffi c u l t to determi ne . Control methods such as sprayi ng of dust­

generati ng areas woul d m i ti gate the i mpac ts to a deg ree . 

Water R esou rces  and Impac ts 

E thanol producti on i s  a water- i nten si ve process . The 14-pl ant case 

woul d  requi re 3 . 5  m i l l i on GPO ( 3 , 587 acre- fee t/year)  of make- up water for 

the producti on pl ants al one . The 56-pl ant case woul d con sume 14 m i l l i on 

gal l ons/ day ( 1 4 , 348 ac re- feet/year) . Al though I l l i no i s  as a whol e has an 

abundant water suppl y ,  water occurrence i s  sporadi c .  Several central and 

so uthern parts of the state do not have suff i c i ent quanti t i es of ground­

water to support even a si ngl e 3 , 600 BPO fac i l i ty .  Addi ti onal surface 

reservoi rs wou l d have to be con struc ted i f  surface waters were u sed.  Thi s 

area has a hi story of publ i c  oppo s i ti on to reserv oi r con structi on . Whi l e 

groundwater suppl i es coul d accomodate the 5 0 , 000  BPO case reasonabl y wel l , 

the 2 00 , 000 BPO c ase may tax av ai l abl e suppl y and compete wi th other 

uses . 34 In e i ther case , water supply wi l l  be a dete rm i n i ng fac tor i n  
sel ec ti on and di stri b uti on of pl ant si te s .  Some aqu i fer  drawdown may 

accom pany devel opment , al though i n  areas where groundwater i s  pl enti ful i t  

i s  l argel y underdevel oped . 

Corn producti on i s  al so water- i nten si v e .  No maj or impacts on water 

resources are expec ted to resul t ,  however , s i nce the hum i di ty of central 

I l l i noi s i s  suffi c i en t  i n  an average year to prov i de for 83 bushel s/ac re 

prod ucti on l evel s .  

Wastewater from the ethanol pl ants woul d requi re b io l ogi cal treatment 

before bei ng di scharged i nto surface streams . The vol ume of wastewater 

requ i ri ng treatment and di sc harge woul d be approx i matel y 1 5 . 4  m i l l i on GPO 
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for the 1 4- pl ant case , and 6 2  m i l l i on GPD for the 56-pl ant case . Suc h 

l arge vol umes,  of effl uent may pose probl ems i n  the regi on i na smuch as 

reaches of the ri v ers  in central I l l i no i s are dry or nearl y so for si gni f­

i cant porti ons of the year . Water for d i l uti on of treated effl uents may b e  

qui te l i mi ted , resu l ti ng i n  adverse effec ts o n  water qual i ty .  Di scharges 

duri ng peri ods of l ow fl ow may al so h�ve a bene fi c i al effec t  by stab i l i zi ng 

water fl ows . 

Impact on water qual i ty woul d al so resul t from non- poi n t  sources 

suppl y i ng corn and coal for p l ant operati on . Agri cul tural and coal m i n e  

runoff are the primary sources of water deg radati on i n  I l l i no i s .  

Ag ricul tural runoff i nc rea ses stream s i l tati on and contr i b utes pesti c i de s  

and ni trogenous ferti l i zers to the aquati c env i ronment . The ferti l i zers 

accel erate eutrophi cati on , resul ti ng i n  bad tas tes and odors i n  the 

surroundi ng waters .  Runoff from coal mi nes and coal storage pi l es at the 

pl ant woul d contr i b ute ac i di c  water to freshwater streams . Non- po i nt 

sources of pol l uti on are more di ffi cul t to control than pOi nt sources . 

Sol i d  Waste Impac ts 

Coal ash woul d be generated by the coal - f i red boi l er uni ts at the rate 

of 384 TPD for the 14- p l ant case , and 1 , 536 TPD for the 56- pl ant case . 

Coal ash requi res proper di spo sal or recyc l i ng to prevent l eachate contam­

i nation of surface and groundwaters . E thanol produc t i on w i l l  p roduce 

si gni fi cant quan ti ti es  of two marketabl e byproducts . Di sti l l er dark gra i n s  

can be sol d a s  animal feed . The 14- pl ant case wi l l  produce 7 , 514  TPD of 

the byproduct .  Ammoni um sul fate , whi ch coul d be sol d as ferti l i zer , woul d 

be p roduced at a rate of 442 TPD ( 14-pl ant case ) . The sal e and use of 

ge nerate d  sol i d  "waste s "  i s  a pos i ti v e  env i ronmental charac teri sti c of 

ethanol producti on . 

Coal mi ni ng wi l l  produce overb urden and fi nes requi ri ng proper di s­

posal or recl amation proced ures to prevent adverse l and and wa ter impac ts . 

Ai r and water pol l uti on control methods wi l l  produce sl udges at the pl ants . 

Sl u dges from b i ol ogi cal water treatment may be u sed as ferti l i zer i f  prop­

erl y treate d .  Sc rubber sl udges from fl ue gas  desul fur i zati on  can  impac t 

water qual i ty i f  pro per di s po sal proced ures are not fol l owed . O i l  shal e 

produc ti on wi l l  produce muc h l arger vol umes of sol i d  wastes ( e . g . , spent 

shal e )  than ethanol produc ti on and supporti ng acti v i ti es .  Wastes from 
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ethanol producti on are general l y  l ess  hazardous  than oi l shal e sol i d  

wastes , and have a greater potenti al for recycl i ng .  

Land U se I mpacts 

E thanol produc ti on i s  a l and- i n ten si ve  process . I l l i no i s has a 

rel ati v el y  h i gh average producti on rati o of 83 b u shel s of corn per acre . 

At thi s rate the 5 0 , 500 BPD c ase woul d requi re 5 , 000 square mi l es of usabl e 

agri c u l tural l and for corn produc ti on .  The 202 , 000  BPD  case wou l d  requi re 

20 , 000 square m i l es of l and .  Thi s  i s  consi derabl y  more l and area than 

wou l d  be requi red for oil  shal e produc ti on ; however , the agri c u l tural l and 

can be used for the same purpo se year after year , and can be converted to 

other uses  rel ati vel y  eas i l y .  Agri c u l ture i s  al ready the prime l and use i n  

central I l l i no i s ,  uti l i z i ng approxi matel y 90  percent of the l and i n  most 

counti e s .  

Coal m i n i ng and the producti on pl ants themsel v e s  al so woul d affec t 

l and use . They wou l d  i m pac t much smal l er areas than agri cul ture , b ut wou l d 

comm i t  the l and to energy prod ucti on  for l onger peri ods of time . Recl ama­

ti on of m i ned l ands i s  necessary both for the producti on of o i l  shal e and 

coal ; however , the humi d i ty of the central I l l i no i s cl i mate woul d make 

recl amati on easi er than i n  the more ari d West . 

Other l and  use i mpacts i ncl ude i ncreased eros i on from agri cul tural and 

m i n i ng acti v i ti es ,  and pos s i bl y  the sub s i dence of the l and surface due to 

m i n i ng . 

Heal th and  Safety 

No unusual heal th and safety i mpacts are expec ted from ethanol 

producti on . Typ i cal m i n i ng hazards wou l d be associ ated wi th coal opera­

ti ons  supporti ng the ethanol pl ants . Machi nery and pesti c i de hazards woul d 

affect the supporti ng fa rms . Ethanol p l ant workers wou l d be subj ect to 

normal i ndustri al safety hazards suc h as machi nery acc i dents and fi re . The 

presence of fl ammabl e l i qu i ds i ncrea ses the probab i l i ty of fi re or exp l o­

si on s .  Hydrocarbon fume s ( e . g . , from gasol i ne and ethanol ) woul d requi re 

i n- pl ant control s to prevent exposure or expl os i on . Safety ri sks assoc i ­

ated wi th ethanol fermentati on and di sti l l ati on are expec ted to be l es s  

seri ous than those po sed by other technol ogy al ternati ves d ue to l ess  
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severe operati ng condi ti ons , al though data to sUb stanti ate such a safety 

compari son are not ava i l abl e .  

Ecosystem I mpacts 

The onl y s i gni ficant  eco system impact of ethanol producti on woul d be 

changes i n  p l ant and animal ( espec i al l y i nsec t)  popul ati ons resul ti ng from 

changes i n  tradi ti onal crops and l and use s . Th i s  effect woul d be smal l i n  

central I l l i no i s  s i nce corn al ready i s  a major crop . Degradati on o f  ai r 

and water qual i ty from ethanol producti on woul d have a cumul ati v e  effect on 

the heal th and d i stri bution of pl ant and an i mal spec i es .  The i nc rea sed use 

of pesti c i des  wou l d affect i nsect and b i rd commun i ti e s  and potenti al l y  

cou l d affect animal s further up the food chai n ,  i ncl udi ng h umans . 

Major  U ncertai nti es 

A maj or uncertai nty in assessi ng the i mpact of ethanol producti on i s  

whether the coal and corn used for ethanol pl ants w i l l  come enti rel y from 

new producti on or by di vers i on of the products from exi sti ng desti nati o n s . 

Al though for the sake of compari son i t  must be assumed that the feedstoc k 

wi l l  come from new producti on , i n  real i ty corn suppl i e s  may be obtai ned by 

decreasi ng ex ports or from surpl uses no rmal l y  kept off the market to pro­

tect pri ces , rather than from i nc reased acreage . Many of the i mpacts 

di sc u s sed above woul d be m i ti gated to the extent that c u rrent producti on  

l evel s and  practi ces  were used to suppl y the pl ants . 

The extent to whi ch non- po i nt sources of a i r  and water pol l ution wou l d 

i mpact the env i ronment are di ffi c ul t to assess quanti tati vel y .  I t  i s  known 

however , than non- poi nt agri cul tural and coal m i ne runoff--two of the 

i mpacts assoc i ated wi th ethanol producti on- -al ready are caus i ng degradati on  

of  water qual i ty in  central I l l i noi s .  

Lon g-Term I mpacts 

Al though corn i s  a renewabl e reso urce , i ts producti on and conv ersi on 

to ethanol requi res the use of non- renewabl e re sourc es , i ncl udi ng coal , 

chem ical  ferti l i zers , l i me , etc . The conti nued ero s i o n  of l and and si l ta­

ti on of surface waters i s  accel erated , b ut not cau sed sol el y by agri c u l ­

ture . Its  l ong- term effects wi l l  be to decrease l and producti v i ty and 

dimi n i sh stream fl ow.  
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The acc umul ati on of pesti c i des  i n  surface water , g roundwater , and the 

food c hai n d ue to agr i c ul tural runoff coul d have adverse , l on g- term effects  

on the pl ant , ani mal and human popu l ati on ,  prov i ded new l and  i s  c ul ti v ate d .  

Ai r em i s s i ons wi l l  have a c umu l ati ve effect o n  ai r qual i ty .  Carbon di ox i de 

em i ss i ons  may contri b ute to l ong- term cl i mati c changes on a gl obal scal e .  

5 .2 SOC I OECONOM IC CONSEQUENCES 

The di sc ussi on of soc i oeconom i c  impacts i s  di v i ded i nto three sub­

secti ons . An overv i ew of soc i oeconomic  e ffects and the anal yses performed 

for the E IS i s  presented i n  the fi rst ( 5 . 2 . 1 ) ,  c omparati v e  ana l ysi s of 

soc i oeconomic  effects as soc i ated wi th a n om i n a l  50 , 000  BPD producti on l ev el 

by NOSR 1 and the fi ve  al ternati v e s  addressed i n  thi s E I S  i s  pre sented i n  

the second ( 5 . 2 . 2 ) , and anal ysi s of the c umu l ati ve effects of NOSR 

devel opment i n  western Col orado i s  prov i ded i n  the thi rd ( 5 . 2 . 3 ) . 

5 . 2 . 1 Ov erv i ew  

Large- sc al e energy devel opmen t  tends to generate rapi d and 

di sconti nuous changes i n  the soc i al and economic env i ronment of rural 

commmun i ti e s . There are bas i cal l y  fi ve components of thi s  energy-based 

soc i oeconomic  transfo rmati on as i t  has occ urred throughout the country . 35  

1 .  SOC I AL DI SRUPT I ON . Energy devel oment causes  sudden changes in  the 

popul ati on m i x  and patterns of everyday l i fe .  These i n  turn cause soc i al 

probl ems and soc i al confl i c ts .  Rates of al cohol i sm ,  drug abuse , mental  

i l l ness , di vorce and j uveni l e  del i nquency i ncrease . Wh i l e  many of these 

probl em s are experi enced by newc�ners unaccustomed to the i r  l i v i ng 

condi ti ons , l on g- time res i dents are s im i l arl y affected by the di srupti on . 

2 .  PUBL I C  SERV I C E  NEEDS . Ameri cans have come to expec t certa i n basi c  

publ ic  se rv i ces such a s  roads , water , school s ,  pol i ce and fi re protec ti on , 

and soc i al wel fare assi stance . Dur i ng rapi d growth , the se serv i ces  are 

often ov erb u rdened , or unav a i l abl e to some groups .  I n  addi ti on , publ i c  

serv i ces  whi c h  a smal l commun i ty d i d  not prov i de before may be necessary to 

support energy devel oment to cope wi th i ts s i de effec ts .  Tax rates  must 

often i ncrease to cover the cost of prov i di ng new or expanded serv i ce s . 

The l ead time needed to desi gn and b u i l d  new fac i l i ti e s  may mean that the 

costs are borne by tho se who l i ve  i n  the area before the boomtown popul a­

t i on has actual l y  arri ved . 
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3 .  SHORTAGE OF PRI VATE GOODS AND SERVICES . Du r i ng a rap i d  growth 

peri od , the pri vate market rarel y keeps pace wi th demands for goods and 

serv i ces , espec i al l y hous i ng . In some cases , hous i ng sho rtfal l s  actual l y  

can restrict energy devel opment and worker produc ti v i ty .  

4 .  I NFLATI ON . Excess demand tri ggers i nfl ation i n  pri ces , wages and 

rents . Wh i l e  price i nc rea ses may be wel comed by the storeowner whose costs 

usual l y  do not ri se as qui c k l y  as  rev enues , and i nc reased housi ng pri ces 

benefi t the 1 andl ord ,  i nfl ati on is  part i c u l  arl y  ha nnful to sen i or c i ti zen s 

and others on fi xed i ncomes who cannot take  advantage of ri si ng wages . 

H igh  con struc ti on wages , comb i ned wi th a general l abor shortage , al so may 

cause other wages  i n  the l ocal economy to ri se . 

5 .  REV ENUE SHORTFALLS . Even though growth expands sal es and property 

tax bases , revenues may i nc rease more sl owl y than costs i n  the short run . 

These revenue shortfal l s  are due to ( i ) del ays between the time dev el opment 

beg i n s  and the time a l ocal i ty may real i ze ei ther property or sal es tax 

revenue ; ( i n del ays i n  ra i s i ng capi tal for con structi ng and improv i ng 

publ i c  fac i l i ti es ;  ( i i i )  capi tal needs beyond l ocal government ' s l egal 

bond i ng capac i ty ;  and ( i v )  l ocati on of h i gh- tax yi el d i ng properti es outs i de 

the commun i ti es hosti ng the newcomers and the resul ti ng publ i c  costs . 

These adverse effec ts have typ i cal l y  been more pronounced i n  reg i on s  

where energy devel opment i s  a total l y  new and unprecedented i nfl uenc e , and 

in thi s regard the dev el opment of o i l  shal e at NOSR 1 and the al ternati ves  

of coal l i quefac tion  and  pri vate commerc i a l  shal e dev el opment al l share the 

potenti al of generati ng major soc i oeconomi c  c hange wh i l e  the dev el opment 
al ternati ves for whi ch a certa i n  body of precedent experi ence ex i sts 

( enhanced o i l  recovery ,  Outer Conti nenta 1 Shel f o i l  produc ti on , and 

gasohol ) are unl i kel y to present as sev ere an i ntru s i on or impac t on thei r 

respecti ve soc i oeconom ic env i ro nments . 

Fo r purpo ses of th i s anal ysi s ,  quanti tati v e  esti mates of the 

bene fi c i al and adv erse economic e ffects of each al ternati ve devel opmen t 

confi g urati on hav e been deri ved ; and  where poss i b l e a general d i scuss ion  of 

the anti c i pated soc i al impl i cati ons of each parti cu l ar dev el opment under 
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study i s  prov i ded . The econom i c  measures sel ected here refl ect a publ i c  

benefi t/cost perspecti ve and i ncl ude the fol l owi n g :  

1 .  Property tax effects ( i  . e . , revenues )  o f  con structi ng and 
operati ng the rel evant fac i l i ty or fac i l i ti e s ;  

2 .  Re s i denti al property tax effects ( i  . e . , rev enue s )  assoc i ated wi th 
the construct i on and operati onal work forces ; 

3 .  Local sal es  tax effects of work force wage and sal ary 
expendi ture s ;  

4 .  State i ncome tax effects o f  work force wage and sal ary payments ; 
and 

5 .  Fi scal impacts on l ocal government due to i nfl ux of trans i en t  and 
permanent work force s ( i  . e . , costs associ ated wi th constructi on 
and operati on and mai ntenance of requi red new publ i c , capi tal 
fac i l i ti es ,  i nc l udi ng roads , school s and uti l i ti es ,  and c ommuni ty 
serv i ce del i very systems ,  such as heal th , pol i ce ,  fi re , and 
educati on ) . 

These standard publ i c  cost and revenue categori es  prov i de a un i form 

b a s i s  for asse s s i ng the c omparati ve econom i c  impacts of the al ternati v e  

technol og i es under study . The soc i al effects o f  the i ndi v i dual dev el opment 

opti ons are more di ffic u l t tb anti c i pate s i nce comparabl e quanti tati ve  mea­
sures are non- exi stent . Consi derati ons  of potenti al soc i al and communi ty 

c hange are thus treated onl y i n  a general way . Several other qual i fi c a­

ti ons to thi s  anal ysi s al so need to be noted . 

The comparati ve anal yses do not derive  from a prec i se year-by-year 

model i ng of the soc i oeconom i c  effec ts of each devel opment opti on , and no 

si te- spec i fic basel i ne anal ys i s  has been conducted . Vari ous assumpti on s 

necessari l y  have been made regardi ng l ocal government tax structure and 

publ ic  serv i ce del i very systems . No expl i c i t  anal ysi s of exi sti ng capac i ty 

i n  publ i c  fac i l i ti es and serv i ce s  has been i nc l uded , and thus  al l cases 

tend � present a "worst case" i mpact profi l e .  Of parti cul ar i mportance i s  

the fact that  pl anned or i n- pl ace m i ti gati on measures , both l ocal  and 

federal , have not f i g u red i n  the overal l c om parati ve anal ysi s .  For exam­

pl e ,  i t  shoul d be recogni zed that  i n  recent years the State of Col orado 

( the l ocati on of both the NOSR 1 and pri vate o i l  shal e dev el opment opti o n )  

has been devel op i ng a progre s s i v e  and comprehen s i v e  program to ass i st 

commun i t i es wh i ch wi l l  be affected by o i l  shal e devel opmen t .  Col orado ' s 
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commun i ty i mpact assi stance effort i s  funded primari l y  by revenues obtai ned 

from the State ' s  O i l  Shal e and Severance Tax Trust Funds . 

Federal pol i c i e s  on i nl and i mpact assi stance are l ess cl earl y defi ned . 

There are onl y three federal programs spec i fical l y  geared to address i ng the 

probl ems of energy-impac ted commun i ti es : the Coastal Energy Impac t P rogram 

( CE I P ) ;  the DOE Fa rmers Home ( Fm Ha ) 601 Impac t Ass i stance P rogram ; and the 

1 920 M i neral Leas i ng Ac t whi c h  pro v i des  the states  wi th up to 5 0% o f  reve­

nues col l ec ted for federal l ea s i ng acti v i ti es ,  i nc l ud i ng federal o i l  shal e 

l ands . The CEI P ,  wh i l e  not appl i cabl e for o i l  shal e devel opment , coul d 

fig ure prom i nentl y  i n  m i ti gation efforts connected w i th the OC S and 

l i que fac ti on devel opment opti ons . 

Publ i c  Revenue and Cost  Catego r i es 

Publ ic  revenues and co sts prov i de a bas i c  measure of the impac t ( both 

benefi c i al and adverse)  assoc i ated wi th each of the devel opment opti ons  

under  study . The con fi guration  o f  costs and rev enue s i nduced by the 

respec t i ve devel opment opti ons has a di rect e ffect on such broad publ i c  
concerns as the di stri bution o f  the publ i c  fi nanc i al burden among c i t i zens ; 

the performance of l ocal markets , i ncl ud i ng l abor , ho us i ng , l and , consumer 

goods ,  serv i ces , and tran sportati on ;  e ffi c i ency in the consumpti on of 

publ ic serv i ces ; and l ocal control of future spend i ng and re so urce 

al l ocation  dec i s i on s . 

The revenue sources con s i dered here i nc l ude the fol l owi ng : reta i l  

sal es tax , property tax , and state i ncome tax . 

Re ta i l  sal es  taxes  are commonly  separated i nto two categori es : ( 1 )  

general and ( 2 )  sel ecti ve . Both fo rms are typ i cal l y  u sed at the state 
l evel . The general sal es  tax i s  the form predom i nantl y used at the l ocal  

l ev el . The general sal es tax is  typ ical ly  an exc i se tax l ev i ed on reta i l  

sal es  of tan g i b l e pefsonal property i n  the tax i ng j uri s d i c ti o n . Sa l es of 

se rv i ces no rm al l y  are excl uded from taxat i on at both state and l ocal 

l ev el s .  

Fo r purpo ses of th i s study , reta i l  sal es  tax revenue has been deri ved 

from wage and sal ary ex pend i tures for al l proj ect personnel . It has been 

assumed that net di sposabl e i ncome i s  equal to 7 0% of the gro s s  wage and 

sal ary i nc ome earned by con struc t i on and operation work forces and that 50% 

5-50 



of thi s net i ncome i s  expended on i tem s subj ect to tax . I t  i s  assumed 

further that 50% of these taxabl e expendi tures are purchased outs i de the 

borders of what woul d consti tute the reg i onal econom i c  env i ronment of the 

parti cul ar dev el opment i n  questi on . F i nal l y ,  an assumed sal es tax rate o f  

5 %  i s  assumed to prev ai l i n  al l reg i onal proj ect env i ronments . 

The property tax i s  an ad v al orem tax computed on the assessed 

val uati on of al l taxabl e property , real and personal , l oc ated wi th i n  the 

terri tori al l im i ts of the authori ty l evy i ng the tax . A bas ic  d i sti ncti on 

i s  made here between the property tax revenue generated by the respec ti v e 

energy fac i l i ti es i denti fi ed i n  each dev el opment opti on and the resi denti al 

and commerc i al property tax rev enue that woul d fl ow from the new hou si ng 

and b u s i ne ss devel opm ent occasi oned by the presence of new work forces and 

popul ati on . The i mportance of property taxes  as a key i nd i cator of soc i o­

economic impact and as the pri nc i pal source of l ocal revenue for l oc al 

governments i s  i l l ustrated by the fac t that  nearl y 90% o f  al l l ocal tax 

i nc ome norm al l y  i s  repre sented by property taxes . The added asse ssed 

v al uat i o n  of maj or energy fac i l i ti es i s  der i v ed by appl yi ng an average 30% 

a s se ssed v al uati on rate to the capi tal v al ue of the fac i l i ti es i nherent i n  

eac h devel opment opti on . An average mi l l  l evy of 2 5  m i l l s  has been appl i ed 

to obta i n  an estimate of p l ant based property tax revenue . Agai n ,  i t  

shou l d be noted that , whi l e  asse s sment i s  not normal l y  deferred unti l 

construc ti on i s  c ompl eted , no i ncremental or phased anal ysi s of property 

tax rev enue has been undertaken . 

Re si denti al property tax revenue has been estimated by app l yi ng an 

av erage per cap i ta fac tor of $75 to the new popul at i on fostered by the 

di rect work force and i nd uced empl oyment assoc i ated wi th each devel opment 

opti on . 

State i ncome tax revenue effec ts bf each dev el opment opti on have been 

e stimated by appl yi ng a un i fo rm 5% rate to the gross wage and sal ary i ncome 

of di rect and i nduced work forces . Con servati v e  esti mates of di rec t  proj ­

ect personnel wage and sal ary i ncome and l ocal serv i ce empl oyee i nc ome hav e 

been uti l i zed . The respec ti ve  esti mates of gross  annual i ncome for di rec t 

proj ect personnel and i nduced or l ocal serv i ce workers are $20 ,000 and 

$ 1 5 , 000 ( 1 980 ) . 
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Two aggregate l ocal government per capi ta cost factors  hav e been 

uti l i zed to estimate the total co sts for new capi tal fac i l  i t i es and h uman 

serv ices  that wou l d be requ i red for the popu l ati on growth engendered by 

each d ev el opment opti on . These per capi tal cost factors were der i v ed by 

rev i ewi ng sel ected operati o n s  and mai ntenance and cap i tal con structi on 

bu dgetary data from representat i v e  l ocal gov ernments throug hout the 

country .  An average 1980 l ocal government cap i tal cost fac tor o f  $800 per 

cap i ta was appl i ed to the new popul at i on a s soc i ated w i th each dev el o pment 

opt i on to obta i n  a total l oc al government cap i tal cost esti mate . 

Sim i l arl y ,  a per cap i ta cost fac tor o f  $600 for ex pa nded h uman serv i ce s  

del i very was uti l i zed to deri ve a comparabl e total cost esti mate for that 

category . 

The compari son of co st- revenue impac ts of the var i o u s  al ternati v es i s  

based on peak operati on empl oyment and the popul at i on wh ich i t  i nduces . 

Al though constructi on impacts woul d be s i g n i fi cant , they are di sconti nuous 

and not representati ve of the l on g- term bal ance between the costs and 

revenues attr i b u tabl e to the vari ous  energy devel opment al ternati ves . The 

cost- revenue compari sons represent a typ i cal year of dev el opment operati on 

and present the average total annual costs and revenues generated by the 

i nduced popul ati on . 

5 . 2 . 2  Comparati ve Soci o�conomi c I mpacts of Devel opment O pti ons 

Th i s  sub sec ti on prov i des a comparati ve anal ys i s  of the soc i al and 

econom i c  effec ts that wou l d be assoc i ated wi th a 5 0 , 000 BPD p roducti on 

l ev el at the NOSR 1 s i te and the real i zati on of equ i val ent produc t i on at  

fi ve al ternati ve  si tes uti l i zi ng the fol l owi ng al ternati ve  technol og i e s :  

1 �  Commerc i al O i l Shal e Dev el opment , u ti l i zi ng TOSCO I I  p roce sses 
( i  . e ,  the Col ony dev el opment in western Col orado ) ; 

2 .  Coal L i quefaction , uti l i zi ng SRC I I  process near Morgantown , West 
V i rg i ni a ;  

3 .  Enhanced O i l Recovery ,  uti l i zi ng steam i nj ecti on proce sses i n  Kern 
County ,  Cal i forn i a ;  

4 .  Outer Conti nental Shel f o i l producti on i n  the Gu l f o f  Mex ico  o r  i n  
southern Cal i forni a ;  and 

5 .  Grai n fermentati on to produce ethanol for use i n  gasohol 
produc t i on i n  central I l l i no i s .  
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Each al ternati ve  wi l l  be di scussed bel ow . Al l devel opments are v i ewed 

i n  i sol ati on wi th no conc om i tant devel opment assumed.  An a s sessment of the 

cumul ati ve effects of NOSR a nd other energy proj ects i n  western Col orado i s  

p rov i ded i n  5 . 2 . 3 . There are no measurabl e soc i oecon om i c  impacts of the 

conserv ati on al ternati ve  and , con sequentl y ,  no di sc ussi on i s  i nc l uded i n  

thi s sec ti on . See the rea sons for sel ec ti on i n  Sec ti o n  3 . 2 . 

NOSR a n d  Col ony Regi onal Descri pti on 

The reg i onal v i c i n i ty of the NOSR and Col ony dev el o pments may be 

v i ewed as encompassi ng Garfi el d ,  Ri o Bl anco , and Mesa Counti e s  i n  western 

Col orado . Thi s three-county a rea i s  part of the great Col orado P l a teau and 

i s  dom i nated by the Col orado Ri ver and a preponderance of nati onal forest  

and other federal l y  managed l ands . 

Mun i c i pal i ti es of i mportance i n  the reg i o n  i nc l ude : Grand J uncti on ,  

Parachute , Ri fl e ,  Gl enwood Spri ngs ,  Meeker , and Rangel y .  Popul ati on data 

fo r  the reg i on are g i ven i n  Tabl e 5 - 1 1  a nd refl ec t the predom i nantl y rural 

charac ter of the three co unti es and the rap i d  popul ati on growth experi enced 

duri ng the past dec ade . 

Tabl e 5 -1 1 .  Reg i onal p opul ati o n  Data 

1 970 1 980 
Locati on Popul ati on P opul ati on 

REG I ON 7 4 , 037 1 1 0 , 299 

Garfi el d County 14 , 82 1  22 , 5 14 

R i fl e 2 , 1 50 3 , 21 5  
Parachute 270 338 
G l enwood Spri ngs 4 , 040 4 , 637 

Ri 0 Bl anco County 4 , 842 6 , 255  

Meeker 1 , 743 2 , 356  
Rangel y 1 , 839 2 , 1 1 3  

Mesa County 54 , 347 8 1 , 530 

Grand J uncti o n  24 , 043 28 , 1 44 
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The soc i oeconom i c  base of the reg i on i s  supported by agri c ul ture , 

m i n i n g ,  and touri st- rel ated i ndustri es ; and l and use patterns refl ect the 

reg i on · s  rel ati vel y undevel oped nature . 

The o i l  shal e reg i on of Garfi el d ,  Mesa , and Ri o Bl anco Counti es i n  

western Col orado has al ready experi enced sub stan ti al growth due to coal 

dev el opment and recreati on and touri sm-based attracti ons . Tabl e 5-12  

summari zes , for exampl e ,  the popu l ati on growth of  Ga rfi el d County and i ts 

i ncorporated areas from 1 960 to 1 980.  The County popu l ati on as a whol e 

grew by 2 3  percent duri ng the 6 0s , or a 2 . 1  p ercent ann ual rate . On l y  

Gl enwood Spri ngs and the u n i ncorporated area exceeded that growth rate , 

wi th 4 . 4  and 3 . 9  percent annual gai n s , respecti vel y .  ( Annexati ons , whi c h 

may have arti fi c i al l y  i nc reased the apparent growth of towns and decreased 

that of the uni ncorporated area , are not di scounted i n  the Ce nsus data . )  

Tabl e 5 - 1 2 .  Popu l ati on Growth Trends - 1960 ,  1 9 7 0 ,  1 980 

1 960 1970 1977  
Compound Annual % C hange 

1 980 1960 - 1970 - 1977 
1970 1977 1 980 

Garfi el  d Coun ty 1 2 , 0 1 7  1 4 , 82 1  1 8 , 800 22 , 514  2 . 1 3 . 5  6 . 2  
Carbondal e 612  726  1 , 644 2 , 084 1 . 7  1 2 . 4  8 . 2  
Gl enwood Spri ngs  2 , 637  4 , 040 4 , 091  4 , 637  4 . 4  0 . 2  4 . 3  
Parachute 245 270 377  338 1 . 0  4 . 9  - 3 . 6  
New Ca stl e 447 499 543 563 1 . 1  1 . 2  1 . 2  
Ri fl e 2 , 135  2 , 150 2 , 244 ·  3 , 21 5  0 . 1  0 . 6  1 2 . 7 
S i  1 t 384 434 859 923 1 . 2  1 0 . 2 
Un i ncorporated Area 4 , 55 7  6 , 702 9 , 042 1 0 , 754 3 . 9  4 . 4  

Source : U . S . Bureau of the Census , 1 960 Census , 1970  Census , 1977  
Spec i a l  Census , 1 980 Census  ( Advance Report) 

The 1 970 to 1 980 per i od showed a S i gn i f icant c ha nge in the trend of 

the 60s . Gl enwood Spri n g s ·  popul ati on growth sl owed whi l e  S i l t· s  and 

Carbondal e · s  ann ual growth rates exceeded 1 0  percen t .  Both Parac hute and 

the uni ncorporated area al so exceeded the Co unty · s 3 - 1 /2 percent ann ual 

rate of c hange . Newcastl e and Ri fl e experi enced moderate but i nc reasi ng 

rates of growth . 
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The empl oyment and popul ati on effects of the NOSR o r  Col ony proj ec ts 

wi l l  thus be superimpo sed on an area al ready experi enc i ng sub stanti al 

growth . 

NOSR Devel opme�t O pti ons 

The devel opment of a 5 0 , 000 BPD fac i l i ty at NOSR 1 i n  western Col orado 

wi l l  requ i re a peak con structi on work force of approxi matel y 2 , 100 persons 

and a permanent operati onal work force ( i ncl uding  mi ne personnel ) of abo ut 

1 , 200 .  The ov eral l devel opment schedul e i s  such tha t  m i n i ng and opera­

ti onal personnel are i ntroduced pri or to the compl eti on of pl ant con struc­

tion , and thus the comb i ned peak work force ( i  . e . ,  i n i ti al operati onal 

personnel added to the peak con structi on work forc e )  may be esti mated at 

approximatel y 2 , 300 persons . Thi s d i rect proj ect work fo rce wi l l  pre sent a 

short- term demand for addi ti onal l ocal  serv i c e  workers i n  the reg i on and 

wi l l  fo ster a di sconti nuo us i nc rease i n  total popul ati on . The l o ng- term 

operat i o nal work force assoc i ated wi th the NOSR devel opment wi l l  present a 

sub stanti � demand for l ocal serv i ce empl oyment , and for purposes of th i s  

comparati ve  anal ysi s the permanent l ong- term popul ati on effects of the NOSR 

dev el opment prov i de the basi s for the fol l owi ng i mpact assessmen t .  

The l ong- term permanent operati onal work force of 1 , 200 persons at 

NOSR 1 wi l l  support l ocal serv i ce empl oyment total i ng about 1 , 800 persons . 

Thi s l ev el of i nduced empl oyment assumes a IImul ti pl i er ll effect comparabl e 

to those i denti fi ed i n  the l arge body of soc i oecon om i c  research that has 

been undertaken i n  the reg i on .  The l ong- term total popul ati on effect ( al l  

workers and thei r rel ated fam i l y  dependents)  of the NOSR 1 dev el opment w i l l 

approxi mate 7 , 500 person s .  The i nfl ux of 7 , 500 persons i n  the reg i onal 

v i c i n i ty of the NOSR dev el opment wi l l  al ter sub stanti al l y  the exi sti ng 

soc i oeconom i c  env i ronment .  

Reta i l  expend i tures on the part of di rect proj ect personnel and 

i ndi rec t  l ocal serv i ce workers wi l l  generate approximatel y $440 , 000 

annual l y  i n  the sal es tax rev en ue . 

Proj ecti o n s  of the property tax effects of the 5 0 , 000 BPD fac i l i ty at 

NOSR 1 can be estimated from a capi tal i zed v al ue of $875 m i l l i on .  The 

pl ant ' s assessed val uati on  woul d be roughl y $263 m i l l i on yi el di ng about  

$6 . 5  m i l l i on in  ann ual reve nue . 
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Re si denti al property taxes  generated by the i nduced popul ati on woul d 

total ove r  $560 , 000 annual l y . I ncome taxes generated by proj ec t- re1 ated 

empl oyment woul d total over $2 . 5  m i l l i on . Di rec t  proj ect empl oyment woul d 

account for $ 1 . 2  m i l l i on ,  and i ndi rect empl oyment wou l d  acco unt fo r $ 1 . 35 

m i l l i on each year . 

To tal  publ i c  tax revenues generated by the proj ect woul d amount to 

ove r  $10  m i l l i on annual l y .  Publ i c  e-o sts wou l d  i ncl ude  .')6 r" i l 1 i on i n  l ocal 

government ex pendi tures and $4 . 5  mi l l i on for expanded human serv ices  

del i very . Consequentl y ,  the costs of the  5 0 , 000  BPD  NOSR dev el opment coul d 

feasi b l y  be offset by revenues generated by proj ec t acti v i ty .  

However , i f  the proj ect shoul d be government owned and contracto r  

operated , there i s  a defi n i te prospect that l ocal gov ernment coul d l ose the 

property tax on the fac i l i ty ba sed on the hol d i ng of a recent court case . 

I n  Un i ted States V .  State of Col orado , 627  F . 2 d  2 1 7 ( 1 980 ) ,  the state was 

sued by the U . S . over the i ssue of the tax i ng authority under Sec ti on 

39-3-1 12  of the Col orado Rev i sed Statute s ,  1 973 . At i ssue was a user tax 

impo sed on Roc kwel l I nternati onal Corp . ,  wh ich  operated the Roc ky Fl ats 

Nucl ear Weapon s  P l ant , near Denver , whi ch is  owned by the federal 

gov ernment.  The Court of Appeal s ru l ed in favor of the U . S . ,  hol d i ng that 

the Col orado tax on Rockwel l ,  as  the user of tax- exempt property , was i n  

real i ty a tax on the property i tsel f ,  and , as such , was barred under the 

doctri ne of impl i ed i mmun i ty .  Th i s  l oss  of revenue woul d onl y be parti al l y  

o ffset by the payment i n  l i eu of taxe s ( P I LT )  p rogram . Si nce property 

taxes on a NOSR o i l  shal e fac i l i ty account for over  hal f of the potenti al 

revenues , the government owned , company operated opt i on wou l d  l i kel y c reate 

a si gni fi cant burden on l ocal agenc i e s  to accommodate the popul ati on i n fl ux 

d ue to the devel opment . 
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The amount of government ownersh i p  vari e s  among the fi ve  dev el opment 

pol icy opti ons , and the amo unt of property tax on the fac i l i ty vari e s  

i nversel y ,  a s  l i sted bel ow . 

O pt i on 

Lease 
Quas i - ut i 1 i ty 
Separate Ownershi p  
J oi nt Ownersh i p  
Government Owned 

Government 
Ownersh i p  

0% 
0% 

27% 
50% 

1 00% 

P roperty T ax 

100% 
100% 

73% 
50% 

0% 

( The l oss of tax revenue due to parti al government 
ownershi p cou l d agai n be offset i n  part from the 
P IL T p rogram . ) 

The 200 , 000 BPD NOSR opti on woul d hav e si gni fi c antl y greater impac ts 

i n  the proj ect area . The construc ti on peri od woul d be s i x  to seven year s 

l onge r than the 5 0 , 000 BPD  opti on . The overl ap of con structi on and oper­

ation acti v i ty woul d magn i fy the impacts on the soc i oeconom i c  env i ronment .  

The con structi on peak work force woul d remai n about the same as i n  the 

50 , 000 BPD  scenario b ut the number of ope rati on workers woul d  i nc rease to 

an esti mated 4 , 000 empl oyees . Ind i rec t l oc al empl oyment generated by 

operati on ac ti v i ty woul d amount to abo ut 6 , 000 empl oyees resul ti ng i n  a 

popul ati on i nc rement of 2 3 , 000 wh i ch woul d con sti tute an overwhel m i ng 

i ncrease i n  basel i ne popul ati on l ev el s .  

The i nc rease i n  popul ati on under the 200 , 000 BPD  o pti on woul d generate 

ove r  $ 1 . 7  m i l l i on i n  res i denti al property taxes . I ncome taxes pai d  by 

operati on  empl oyees woul d total $ 4  m i l l i on ann u al l y  and i ndi rec t empl oyees 

woul d acco unt for an e stimated $4 . 5  m i l l i on i n  add i ti onal state i ncome 

taxes . Sal es taxes  generated woul d amount to approx i matel y $ 1 . 5  mi l l i on 

ann ual l y .  

The 200 , 000 BPD  o i l  shal e compl ex woul d hav e an estimated capi tal 

v al ue of $ 3 . 2  b i l l i on and wou l d generate approximatel y $24 m i l l i on ann ual l y  

i n  property taxes  under the pri vate l ease opti on . To tal revenues re sul ti ng 

from the proj ect woul d amount to al mo s t  $36 m i l l  i on annual l y . 

Publ i c  costs woul d al so be sub stanti al due to the massi ve  number of 

peopl e i nvol v e d .  Local government capi tal ex pendi tures woul d be ex pected 

to amount to over  $ 1 8  m i l l i on per year . The cost of expandi ng  human 
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del i very serv i ces  wou l d amount to al most $ 1 4  m i l l i on resul ti ng i n  total 

publ ic  serv i ce costs of ove r  $32 m i l l i on annual l y .  Consequentl y ,  the 

proj ect under the l nease opti on woul d l i kel y produce eno ugh revenue to 

offset the pu bl ic  se rv i ce costs a s soc i ated wi th the proj ec t .  

However , a s  i n  the case o f  the 5 0 , 000 B P D  opti on , i f  the government 

owned , company ope rd ted opti on were pursued resul ti ng in a l oss of most o f  

the property taxes  generated by the proj ect ,  there woul d be a maj or burden 

pl aced on l ocal government .  

Col ony D e vel opment Opti on 

The Col ony Dev el opment woul d be qui te sim i l ar to the 5 0 , 000 BPD NOSR 

dev el opment in te rms of co sts and revenues . The estimated constructi on 

work force i s  somewhat l arger at 2 , 400 workers whereas the operati on work 

force of 1 , 000 to 1 , 200 i s  comparabl e to the NOSR opti on . The ope rati on 

acti v i ty wi l l  generate approx i mate l y  1 , 800 serv i ce jobs resul ti ng in a 

total proj ect- i nduced popul at i on i ncrement of abo ut 7 , 000 . 

The new popul ati on woul d generate al most $ 338 m i l l i on i n  res i denti al 

property taxes each year . I ncome taxes pa i d  to the state by di rect and 

i nduced empl oyees  woul d total over  $2 . 5  m i l l i on per year . Local purchases 

made by proj ec t- rel ated workers wou l d  amount to almost  $37 0 , 000 ann ual l y .  

The capi tal val ue of the oi l shal e fac i l i ty woul d be approx i matel y $ 1  

b i l l i on and wou l d  generate ove r  $9 . 5  m i l l i on i n  property taxes each yea r .  

To tal annual revenues resul ti ng from thi s proj ect woul d amount to 

al most  $ 1 3  m i l l i on .  Publ i c  co sts woul d total a lmost  $9 . 7  m i l l i on 

representi ng l oc al government capi tal expendi tures of $ 5 . 5  m i l l i on and 

addi ti onal co sts of $4 . 2  m i l l i on for human serv i ces . 

The accommodati on of the di rec t and i nd i rect popul ati on  growth that 

w i l l  be associ ated wi th o i l  shal e dev el opment i n  we stern Col orado wi l l  be a 

cri ti cal dete rm i nant of the fea s i b i l i ty and ul ti mate success  o f  any 

spec i fic proj ect that i s  contempl ated for the regi on . 

The Col ony proj ect sta ff has conducted exten s i ve anal yses of the 

l i kel y l and use a nd settl ement patterns that wou l d  resul t from the Col ony 

proj ect i n  the absence of systemati c commun i ty devel opment pl ann i ng 
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efforts . These anal yses rev eal that the area of si gni fi cant and di rec t 

soc i oeconom i c  impact wou l d be the Col orado Ri v er V al l ey between G rand 

Juncti on ,  Col orado , and G l enwood Spri ng s .  

A v ari ety of po ss i bl e u rbani zati on patterns wi th varyi ng degrees o f  

l and  use and zoni ng control s can b e  postu l ated , rang i ng from uncontrol l ed 

scattered l i near dev el opment from Gl enwood Spri ngs to Grand J uncti on to a 

concentrated new devel opment wi th a di versi fi ed empl oyment base . 

Three al ternati ve settl ement patterns were sel ected by Col ony for 

further stu dy of thei r con sequences and offsi te impacts . They were ( 1 )  

ex pan s i on of ex i sti ng c ommuni ti es , ( 2 ) scattered growth , and ( 3 ) a new 

commun i ty accompani ed by some expan si on of exi sti ng commun i ti es . 

Ex i sti ng communi ti es were exam i ned i n  terms of thei r growth potenti al 

by l ooki ng at vari ous fac tors--devel opabl e l an d ;  u n used school capac i ty ;  

ab i l i ty o f  sewer , water and road networks to ex pand ; fi scal pos i ti on ; 

commun i ty fac i l i ti es ;  etc . Grand J uncti on  i s  western Col orado ' s maj or 

transportati on and serv i ce center and d ue to i ts si ze and ex pan s i on poten­
ti al , wi l l  be impacted to some deg ree . However , i ts l oc ati on  i s  some 50 

m i l es from the town of Parac hute and a two- hour , one-way commute to 

Parachute Creek pl ant si tes . Li kewi se ,  Gl enwood Spr i ng s ,  another sub stan­

ti al commun i ty i s  some 40 m i l es to the east of Parachute . Its ex pan s i on  

potenti al is  l i m i ted by sev ere topographi c  features . The town of Ri fl e ,  

nearer to the Parachute entry to the southern P i ceance Basi n ,  has sub stan­

ti al growth areas , and , notwi th standi ng l im i ted sewer and water capac i ti es , 

cou l d  accommodate a porti on of the d i rect and i nd i rect popul at i on i nc rease . 

Uncontrol l ed fragmented growth woul d most l i kel y l ocate i tsel f 

adj acent to the ex i sti ng road system , l im i ted to the l i near I nterstate 70 

corri dor . Th i s  po tenti al growth area has both a hi g hl y  v ul nerab l e eco­

l og i cal and a i r  qual i ty condi ti on , a h i g hl y  producti ve ecosystem from the 

standpo i nt of wi l dl i fe and a hi gh  frequency of natural temperature i nv er­

si ons wh i ch coul d be im pac ted more sev erel y by em i s s i ons assoc i ated wi th 

i nc reased urban i zati on and automob i l e  commuti ng . Some ri v er bottom areas 

are wi thi n  h i g hl y  constr i c ted canyons where ai r stagnat i on i s  ev en more 
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cr i ti cal . An uncontrol l ed scattered urban i zati on i n  the reg i o n  woul d 
neces s i tate l ong d i s tance automob i l e-or i ented commuti ng to work l ocat i ons , 
contri b uti ng pol l utants to these areas wi th poor a i r d i spers i on cond i ti on s . 

Parach ute i tsel f and the head of Parachute Creek Va l l ey ,  al though a 
p l easant south- fac i ng val l ey wi th a temperate cl i mate , prov i de onl y a 
re str i cted area for devel opmen t .  The present checkerboard hou s i ng deve l ­
opment and ownersh i p  pattern of the val l ey woul d prevent the s i ti ng of any 
extens i ve devel opment . W i thout p l ann i ng control s ,  s tr i p  growth of p i ece­
meal sprawl woul d l i kel y resu l t both up and down r i ver from Parac hute and 

up Parach ute Creek . Al though Parach ute i s  conven i ent for u rbani zation i n  
terms of the home- to-work commute , topograph i c  features l im i t  l and avai l ­
abl e for expans i on wi th h i l l s  on e i ther s i de and the r i ver and fl oodp l a i n  
to the so uth . W i th col d ai r drai nage down the val l ey from the north , l ocal  
a i r  pol l ut ion coul d resu l t from both the oi l  s hal e devel opment and 
commuti ng to i t ,  as i nd i cated by stud i es of the a i r  qua l i ty i mpacts . 

Col ony Devel opment i s  commi tted to a p l anned comprehens i ve new 
commun i ty on the Battl ement Mesa south and east  of the Col orado R i ver at 
Parachute , thus restra i n i ng the unmanageabl e growth pressures on Ri fl e and 
Parac hu te wi thou� depri v i ng them of a s i g n i fi c ant port i o n  of the proj ec t ' s 
econom i c  benefi ts . 

The maj or pl ann i ng cr i teri a for choosi ng the Battl ement Mesa s i te for 
the new commun i ty can be s ummari zed as fol l ows : 

Mo st workers wi l l  prefer to l i ve  as cl o se to the i r  job s  as  po ss i b l e .  
Th i s  s i te l ocates a maj or i ty of Col ony ' s  workers near Parach ute and wo ul d 

p l ace them i n  the same school d i s tr i c t  and fi re di str i c t  as the o i l shal e 
p l ant , wh i ch wi l l  a s s ure that tax reven ues from the i ndu stri al p l ant wi l l  

be avai l ab l e to such di str i c ts . Th i s  l ocat ion  woul d al so red uce worker 
commuti ng and be benefi c i al in energy conservati on and veh i c u l ar a i r  

pol l ut i o n  reducti on . Str i p  devel opment woul d al so be m i n i m i zed . The new 
commun i ty concept woul d  greatly  red uce the impact on Parach ute and other 
commun i ti es .  

The pri mary purpose of devel op i ng Battl ement Mesa as a new commun i ty 
i s  to prov i de ho u s i ng for con struc t i on and operati on� personnel work i ng on 
Col ony , and it shoul d be emphas i zed , on other potenti al  o i l  shal e proj ec ts 
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l ocated north of Parachute , Col orado . Such res i denti al devel opment and 
rel ated p ubl i c  and b u s i ness serv i ces w i l l benefi t the reg i on i n  the 
fol l owi ng ways : 

a .  The ex i sti ng c i ti e s and towns i n  Garfi el d County wi l l  not be 
damaged by rap i d  popul ati on i ncreases beyond the i r  ab i l i ty to 
prov i de hous i ng and necessary publ i c  serv i ces . 

b .  Scatter i ng of hou s i ng and b u s i ness serv i ces i n  an u ndes i rabl e 
manner i n  un i ncorporated 9reas , espec i al l y  al ong the Col orado 
Ri ver V al l ey ,  can be m i n i�i zed . 

c .  Unnecessari l y  l ong travel di stances from workers ' pl aces  of 
empl oyment to hou s i ng areas wi l l  be avo i ded , thus reduc i ng travel 
co sts , added traffi c hazards , and i ncreased ai r pol l uti on . 

d .  Empl oyees i n  the o i l  s hal e  i ndu stry wi l l  h ave an added v ari ety of 
housi ng cho i ces and conveni ence of l ocati on  wh i c h  shoul d improve 
thei r moral e and sati sfact ion wi th the area as a pl ace of 
empl oyment . 

Enhanced O i l  Recovery Devel opment Opti on 

Enhanc ed Oi l Recovery as propo sed i n  Kern County ,  C al i forni a woul d 
uti l i ze ex i sti ng oi l recovery fac i l i ti e s thereby reduc i ng con s i derabl y the 
impacts of devel opment . The peak con structi on empl oyment i s  est imated at 
600 worker s .  Operati on empl oyment i s  esti mated at 175  and wou l d generate 
serv i ce empl oyment of approx imatel y 260 workers . The resul ti ng popul ati on 
i nduced by the proj ect woul d number about 1 , 000 and woul d represent a mi nor 
effect on ba sel i ne county popu l at ion characteri sti c s . 

Retai l expendi tures by the new popu l ati on  woul d generate approx i mate ly  
$53 ,000 i n  sal es taxes ann ual l y .  Property taxes generated by the new 

popu l ati on  woul d amount to approximatel y $75 , 000 annual l y  and state i ncome 
tax woul d be  approx imatel y $370 ,000 each year . 

The cap i tal val ue of the EOR fac i l i ti e s has been esti mated at abo ut 
$380 m i l l i on and woul d generate property tax reven ues of approx i matel y $ 2 . 9  

mi l l i on ann ual l y .  

Total revenues generated by the EOR devel opment woul d be over $ 3 . 3  

m i l l i on ann ual l y .  Publ i c  co sts a s soc i ated wi th the new popul ation wou l d 
total about $ 1 . 4  m i l l i on , si gn i fi cantl y l ess  than proj ect rel ated costs . 
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Outer Conti nental Shel f Devel opment Opti on 

Outer Conti nental Shel f devel opment wo u l d  al so ut i l i ze ex i sti ng 

system s requ i r i n g  the smal l est construction  and operati on wo rk fo rce of 
al l the al ternati ves . Thi s devel opment o ption i s  estimated to requi re onl y 
120  construc ti on worke rs and 44 operati on personnel , 30 offs hore and 1 4  

onshore . Operation empl oyment wo ul d generate an add i t i onal  66 serv i ce 
empl oyees resu l ti ng in a total popu l ati on i ncrement of 254 w h i c h  woul d be 

i ns i gn i ficant in the propo sed areas of Santa Barbara , Cal i forn i a  or the 
Gu l f Co ast in Texas . 

Re s i denti al  prope rty taxes woul d amount to about $ 1 9 , 000 ann ual l y .  
I ncome taxes pa i d  to the state by proj ect rel ated empl oyees wo u l d  amo unt to 

l ess than $940 , 000 annual l y . Sa l es taxes woul d amount to onl y $ 1 3 , 000 per 
yea r .  

Total reven ues wo ul d amo�nt to abo ut $ 3 . 5  mi l l i on  per year , the 
l a rgest share of wh ich  wo u l d  come from property taxes on the OCS fac i l i ­

t i e s . Publ i c  serv ice  costs fo r the proj ec t rel ated popu l ati on wo ul d be 
qu i te l ow d ue to the smal l number of peopl e i nvol ved.  Onl y abo u t  $350 , 000 

woul d l i ke ly  be expended by l ocal serv i ce agenc i e s . 

B i omass/Al cohol D evel opment Opti on 

Al cohol production  woul d not be new to centra� I l l i no i s ;  however ,  the 

proj ect wo ul d requ i re total operat i on work fo rce several t imes l a rger than 
the EOR and OCS a l ternati ves and i ntensi ve dev el opment woul d be requ i red to 

ensure rap i d  attai nment of a 200 , 000  BPD  equi val ent . The construction  
fo rce of  fourteen 3 , 600-BPD pl ants woul d requ i re al most 2 , 000 empl oyees 

d uri ng peak con struc t i on acti v i ty .  The total o perat ion work fo rce wo u l d  
a l so be rel ati vel y l arge ( approx imatel y 2 , 200 ) .  Operati on empl oyment wo ul d 

generate an addi t iona l  3 , 300  serv ice workers resul t i ng i n  a proj ec t-rel ated 
popu l ati on increment of al most 1 2 , 600 peopl e thro ughout the affec ted areas . 

Si nce i t  i s  l i kel y that the 1 4  p l ants wi l l  not be l ocated i n  a s i ngl e s i te ,  

the popu l ati on i nc rease i n  any one commun i ty woul d be onl y a frac t i on of 

the total popu l at ion i ncrease . In some agri c ul tu ral c ommuni t ies an 
i ncrease in empl oyment opportun i ti es wo ul d have a benefi c i al effec t .  
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The i nduced popul ati on  wo ul d generate al most $65 m i l l i on i n  property 

taxes ann ual l y  and ove r  $ 1  m i l l i on i n  sal es taxes . I nc ome taxes wo ul d 

total ov er $4 . 5  m i l l i on per year .  

The capi tal val ue of gasohol fac i l i ti es i s  l ess  than any o f  the other 

al ternati ves and wo u l d  acco unt for rel ati vely smal l er property tax revenues  

to l ocal j uri s d i ctions . The  fac i l i ti es are esti mated to have a cap i tal 

val ue of abo u t  $81 2 m i l l i on and wo ul d generate property taxes of 

approx imatel y $6 . 1  m i l l i o n  annual l y .  

As a resul t ,  publ ic  revenues from gaso hol devel opment wo ul d total 

about $ 1 3 . 2  m i l l i o n . Publ i c  serv i ce costs wo ul d total about $27  mi l l i o n  

dol l ars repre senti ng a potenti al def i c i t  o f  al mos t  $ 1 3  m i l l i on per year to 

state and l ocal gov ernments . 

Coal L i quefac t i on D ev el opment Opti on 

Coal l i que fac ti on i s  the most l abor i n ten s i ve al ternati v e .  Peak 

construction empl oyment has been e stimated at 7 , 089 workers wh i ch i s  far i n  

excess of the other devel opment opti ons . Th e operati on work force has been 

e stimated to be 1 , 774  workers . Serv ice empl oyment generated by the opera­

ti on ac ti v i ty wo ul d total al most 6 , 000 . The res ul ti ng popul ati on i nc rement 

of ove r  2 0 , 000 persons wo ul d s i gn i fi cantl y  impact the soc i oeconom i c  

envi ronment o f  Morgantown , West V i rgi ni a .  

The i nd uced popul ati on wo ul d generate ove r  $1 . 7  m i l l i on i n  annual 

res i denti al property taxes . Proj ect rel ated empl oyment wo ul d generate 

approx imatel y $8 . 5  m i l l i on i n  state i ncome taxes and al most  $ 1 . 5  m i l l i on i n  

sal es taxes eac h year . 

P roperty taxes on the coal l i quefac tion fac i l i ty wo ul d amoun t to 

a lmo s t  $ 18  m i l l i on ann ual l y .  The total revenues generated by the proj ec t 

wo ul d then total nearl y $30 m i l l i on annual l y .  

Publ i c  serv i ce costs , however , wo ul d be overwhel m i ng .  Local 

government capi tal expendi tu res woul d l i kel y be more than $ 1 8  m i l l i on per 

year .  The cost of ex pand i ng human serv i ces del i very wo ul d be al mo s t  $14  
mi l l i o n  per year representi ng a total ann ual publ i c  serv i ce cost of over 

$32 m i l l i on .  It  i s  c l earl y  i n fea s i bl e that proj ect generated reven ues co ul d 

offset the publ i c  se rv i ce costs and soc i al impac t of th i s  al ternati v e .  
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Con servati on Opti on 

The con serv ati on  al ternati ve  i s  d i ffi c ul t to assess i n  soc i oeconom i c  

terms . The primary con seq uence o f  sav i ng 50 , 000 B P D  o f  gasol i ne i s  a 0 . 6% 

dec rease i n  the amount of gasol i ne pumped ac ro ss the nati on .  Th i s  does  not 

so und h i gh enough to affect the serv ice stati on i ndustry , b ut m i ght con­

cei v abl y impac t the gasol i ne di str i b uti on i nd ustry sl i g htl y .  The soc i o­

econom i c  impacts of the conservation al ternative as defi ned are expec ted to 

be minor si nce vehi c l e des i gn changes wo ul d probabl y be accommodated i n  

ann ual model cha nges ro uti ne to the auto i nd ustry , wh ich  do not generate 

any si g n i f icant demand for new empl oyment .  As menti oned i n  Section  3 . 10 , 
no soc i oeconomic an al ysi s of thi s al ternative has been attempted here . 

Comparati ve Soc i oeconomi c Analysi s D ata Summary 

A summary of empl oyment , capi tal cost , reve'nue , and publ ic  cost data 

for the soc i oeconom i c  compari sons of the tec hnol ogy al ternati ves and 

dev el opment pol icy opti ons i s  presen ted i n  Tabl e 5-1 3 .  

5 . 2 . 3  Cumu l ati ve Soc i oeconomi c E ffects of NOSR D evel opment i n  Western 
Col orado 

I n  the prec edi ng comparati ve  anal ys i s ,  NOSR 1 i mpacts were con si dered 

in i sol ati o n .  However , the magn i tude of the c umul ati ve soc i oeconom i c  

i mpac ts that coul d be man i fested i n  the th ree county reg i ons  o f  i nterest i n  

Col orado , are o f  spec i al i nterest s i nce they coul d exerd se great i nfl uence 

on the ti ming  and confi gurati on of the ul ti mate devel opment pol i cy adopted 

wi th regard to NOSR 1 .  

I n  order to exam i ne the i ssue , a cumul ati ve  soc i oeconom i c  i mpac t 

anal ysi s was performed . The anal ysi s rec ogni zes the pos s i bl e devel o pmen t 

o f  vari ous oi l shal e ,  syntheti c fuel s ,  and coal mi ni ng proj ec ts i n  western 

Col orado over the next 20 years , and portrays the popul ation and fi scal 

i mpl i c ati ons  that the se comb i ned devel opmen ts wi l l  hav e wi th and wi thout a 

100 , 000  BPD NOSR dev el opment .  The spec i fic  energy dev el opments that have 

been model ed i nc l ude : the Col ony , Un i o n , C-b , and Mob i l  oi l shal e 

proj ects ; the GE X ,  Sheri dan , Snowmass , Col owyo , Northern coal proj ects ; new 

coal 1 easi ng under the Ham s Fo rk/Green Ri ver Prog ram ; and the Moon Lake 

Power Proj ect .  
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T ab I e  5- 1 3 .  Comp a ra t i ve Soci oeconom i c  
Ana l y s i s  D a t a  Sunnary 

50, 000 BPD 50 , 000 B PO 200, 000 BPIJ 200, 000 BPD bO, OO BPU 
NOSR NOSR NOSR NOSR ENHANCED COAL OUUR t.ASUHOL luLUI�Y ( J NDUSTRY ) ( GOCO ) ( I NDUSTRY ) (GOCO )  O I L  L lljUl- CONT I IlENTAL ( 1I IOMII!>!> 

RECOVERY F ACT ION SHELF ALCUHUL ) 

1 .  Peak Cons truc tion Employment 2 , 1 00 2, 1 00 2 , 1 00 2 ,  I OU 6UU 7 , 011':1 1 2 U  2 , 00U 2 , IIUO 

2 .  Peak Ope r a t i o n  Empl oyment 1 , 200 1 , 200 4 , 000 4 , OUU 1 7 5  1 , 7 7 4  JlJ 2 , 2tJtJ I ,  (lolJ 

3 .  Opera t i on I nd uc ed Employment 1 , 800 1 , 800 6 , OUO 6 , OUU 26) 6 , 00U 4 5  j , )UU 1 , 1l0U 

4 .  Popu l a t i on Assoc i a ted w1 th 
Oper a t i on a nd I nduced 
Empl oyment 7 , 50U 7 , 500 2 3 , OUO 2 :> , 000 I , OUO 2 J , OUO I n  1 2 , bOU I , UloU 

5 .  Capi t a l  V al ue of F ac i l i ty 
( SOOO ) Sl , 295 , 000 $875 ,000· $4 , 700, OUU $ 3 , lOU, 000· �JbU, UUU $ 2 , 4UO, OlJO �:' 7 5 , OUO �bI 2 , lJOO � I , 2 i D , UUO 

6 .  E s t  i m a  ted Annual Property 
Tax Revenue from F ac i l i ty 

(Jl '  ( SOOO ) $':1 , 7 1 3  •• $ 3 5 , 500 • •  )2 , fI!>U $1 II ,  OUO �2 , 8 1 2  �b , O'lU �'1 , b2 b  
I 

0'1 
(Jl 7 .  Average Ann ual Res i den t 1 a1 

P rope r ty Tax Revenue ( $000 ) $562 $!>62 . $ 1 , n 5  $ I , 7 2 b  $ 7 6  ) 1 , 7 2 5  ) 1 2 , 97 5  ) 1 , 44'1 �b , l I !>  
8 .  Average Annual  Sal es T ax 

Revenues ( SOOO ) $ 3 7 1 . 5 $3 7 1 .  5 $ 1 , 4116 $ 1 , 4116 $5:J . !>  U , 4116 $'1 � I , U2b ).)bl 
D i rect Opera tional  $ 2 1 0  $ 2 1 0  $ 700 $70U $ 3 U . 6  $ 7 00 � b  �51111 �21U 

I nduced Em pl oyment $236 $ 2 36 $7116 $ 7 86 $2j $ 7  lib �4 �44U �I bj 
9 .  Average Ann u al Sta te I nc ane 

Tax Revenue ( $000 ) $ 2 , 550 $2 , 550 $8 , !>00 $11 , 500 $3 72 $11 , !>50 �637 . !> $4 , b7 5  �z , !>blJ 
Di rec t Opera tional  $ 1 , 200 $ 1 , 200 $ 4 , 000 $4 , OOU $ 1 7 5  $ 4 ,UOO $:JO � 2 , 20U $ l , 2 0U 

I nd uced Empl oymen t $ 1 , 350 $ 1 , 350 $4 , 500 H , !>OO $ 1  ':17 �4 , !>00 $34 �2 , 'l7 b  �I , �blJ 
1 0 .  Total Average Annual 

Reven ue s  ( $000 ) $ 1 3 , 190 $3 , 550 $4 7 , 200 $ 1 1 , 7 1 1  $J , 3 !> 1  $2 ':1 , 7 1 1  P , 'l 72 ) l J , 242 ) 1 2 , ':10'1 

I I .  Total Average Annual 
Pub l i c  Costs ( $000 ) $ 1 0 , 500 $ 1 0 , 500 $32 , 2UO $ 3 2 , 200 $ 1 , 4 1 1  $J2 , lUU �242 �2 7 , DUO �':I , 6blJ 

C a p i  tal Co s t s  $ 6 , 000 $ 6 , 000 $ 1 8 , 400 $ 1 11 , 400 $806 $ I II , 40U $ I jll $ 1 !> , 4 !>0 � !> , b(O 

Serv i c e  Co s t s  $4 , !>00 $4 , 5UU $ 1 3 , 800 $ D , 800 $60!> $ 1 3 , 1100 U U'l ) 1 1 , 5'10 )" , 1 40 

• Government owner sh i p  cost does no t i nc l ude l and cost , i n surance and cont i n g ency funds . 
•• Property taxes l o st to l oc al government wi th l o s s  o f f se t  only parti a l l y  by P I L T .  
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F i g ure 5 - 1  a nd  Tabl es 5 - 14  and  5 - 1 5  i l l ustrate the comb i ned popu l ati on 
effect of these devel opments j uxtapo sed wi th a 100 , 000 BPD devel opment at 
NOSR 1 .  The producti on  l evel at NOSR 1 i s  assumed to be real i zed thro ugh 
two 5 0 , 000 BPD m i n i ng and s urface retort fac i l i ti es wi th the fi rst pl ant 
i ntroduced in  1 987 and a second in  1 989 . Fo ur commun i ti es woul d experi ence 
sub stanti al growth in the three county reg i on  ( P arachute , R i fl e ,  Battl ement 

Mesa , and Meeker ) and under the ass umed devel opment scenari o the add i ti ve 
impact of the NOSR devel opment can be seen i n  F i g ures 5-2  through 5 -5  and 

Tabl es 5-16 through 5-23 . 

I t  shoul d be emphas i zed that the popul ati on  growth refl ec ted i n  the 
prev i ous  Tabl es and F i g u res i s  model ed on the b a s i s  of a hypothet i c al 

energy devel opment scenari o i n  western Col orado and a hypotheti cal  
devel opment opt ion at  NOSR 1 .  No s pec i fi c  pol i cy option is  thus impl i ed .  

The popul ati on  growth that  wi l l  be attendant to the comb i ned or 
c umul ati ve energy devel opment in western Col orado and the growth a s soc i ated 

wi th devel opment at NOSR 1 w i l l have obv i o us fi scal impl i cat ions  for l ocal  
governments i n  the reg i on . A comprehen s i ve anal ysi s of publ ic  co sts that  

coul d be  as soc i ated wi th the hypotheti cal  cumul ati ve  devel opment scenar io  
presented above i s  s ummari zed i n  Tabl es 5 -24  and  5-25  bel ow . Most of  the 
publ i c  co sts as soc i a ted wi th energy devel opment are due to the i ncrease i n  
demand for fac i l i ti es and serv i ces by the new popul ation wh ich  accompan i es 

the capi tal i n tens i ve/l abor i nten s i ve  energy fac i l i ty .  The number of 
peopl e and the rate of i n-m i grati on affects the l evel of expendi tures that 
must be made to meet the new demand . 

The typ i cal o i l  shal e corri dor commun i ty i n  Col orado has ex i sted for 
years wi th a very modest mun i c i pal b udget , i s su i ng reven ue bonds 
occas i onal l y  to cover costs of upgrad i ng the water and sewer systems , and 
avo i d i ng i s s u i ng general obl i gation  bonds except , on occa s i on , to upgrade 
sc hool fac i l i ti es . Access to adequate hous i ng ,  school s ,  and recreati on  
fac i l i t i es is  con s i dered to be  a prime factor i n  attracti ng a productive , 
stabl e ,  sk i l l ed work force , b ut the costs of upgrad i ng ex i sti ng fac i l i ti e s 
and prov i d i ng new fac i l i ti es and serv i ces coul d be overwhel m i ng when 
compared to the c urrent b udgets of counti es and mun i c i pal i ti es i n  western 
Col orado . 

5-66 
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Tabl e 5- 14 . Three-County Reg i on  Reg i ona l  Energy I mpact - W i thout NOSR 

YEAR TCYrAL HALE FEMALE 0-5 6- 1 1  1 2 - 1 4  1 5- 1 7  60+ 6 0 +  l -YR OLD DEATIIS 1 11 -
POPULATION tulLE FEI-IALE mCRIIT IOI 

1980 1 1 0 2 9 5 .  548 3 1 .  5 5 4 64 . 1 1 2 2 5  1 064 ) 4970 594:.1 6 5 6 1  8 ) ) 5  2 0 7 2 .  9 2 6 .  ) I R6 . 
198 1 1 1 4 6 5 7 .  5 7 1 1 5 .  5 7 54 2 .  1 1 960 1 1 0 1 4  5 1 47 5685 6650 8 5 2 8  2 1 7 2 .  9 4 9 .  4 69 1 .  
1982 1 2 0 5 8 2 .  6 0 2 4 8 .  60 ))4 . 1 2928 1 1 4 2 8  5496 56 ) 2  6 7 6 1  8 7 4 )  2 2 8 8 .  9 7 7 .  98AA. 
198) 1 3 1 7 9 1 .  662 5 8 .  655) ) ,  1 4 6 1 6  1 2 3 40 6294 ·5977 693 7 90 1 8  2 5 1 7 .  1 0 2 1 .  1 2 4 7 2 .  
1984 1 4 5 7 511 .  7 3 5 7 5 .  72 1 8 ) .  1 6 4 0 9  1 4 0 ) 2  7 0 7 5  6586 7 1 55 9 ) 4 4  280 0 .  1 0 7 3 .  1 1 29 1 .  
1985 1 5A7AO. 90 ) 4 4 . 794 ) 6 .  190 2 0  1 57 8 7  7606 7 309 7 3 7 1  9670 ) 0 6 ) .  1 1 2 ) .  7 2 0 1 .  
1 986 1 67 9 2 0 .  8 4 7 4 2 .  8 ) 1 79 .  1 9 1 94 1 7 3  1 6  7869 8078 7 4 09 9868 ) 2 5 1 .  1 1 5 4 . 1 50 l 4 .  
1987 1 8 50 ) 1 .  9 ) 96 5 .  9 1 066. 2 1 1 4 4  1 94 7 1  85)4 89 1 6  767 3 1 0 2 2 1 ) 5 7 3 . 1 2 1 6 .  6Fl4 2 .  1988 1 9 4 2 0 9 .  985 7 3 . 9 5 6 ) 6 .  2 2 1 1 7  20A82 9 0 2 0  9 2 1 5  7 13 2 5  1 04<)7 ) 7 1 7 .  1 2 54 . 2 7 2 4 .  
1 989 199) 7 7 .  1 0 1 0 5 ) .  91')24 . �2485 2 1 A5 1 9 3 4 8  9 1 7 2  79 1 8  1 0 7 1 0  ) 7 7 2 .  1 ;1 8 2 .  -6 1 9 " .  
1990 1956 4 2 .  994 6 6 .  97 1 7 6 .  2 1 8 3 7  2 1 5 4 )  9 4 90 9080 7 7 2 5  1 0 6 7 4  ) 6 5 1 .  1 :1: 7 2 .  - 1 3 9 7 .  199 1 1965 '1 2 .  989 1 " 976 7 2 .  2 1 54 7  2 1 562 9847 BA8) 7788 1 0 79R ) 5 0 4 .  1 2 8 8 .  4 0 9 9 .  1992 2 02 9 1 6 .  1 0 2 ) 1 2 .  1 00604 . 2 1 R 7 2  2 2 088 1 0 4 7" "1 H i  7<)57 1 1 0 2 1  ) 6 1 1 .  1 3 2 ) .  9 1'17 .  lqQ) 2 1 4 2 5 ) .  1 0 8 !i ) 1 .  1 0 5 7 2 2 .  2 2 797 2 ) 0 5 )  1 1 0 5 5  ·j O O 0 5  8 2 0 )  1 1 286 ) 7 , 7 .  1 3 7 3 .  9 0 2 .  
1<)94 2 1 74 84 .  1 0986 1 .  1 0 7 6 2 3 .  2 2 865 2 ) 29] 1 1 ) 1 <1 1 0 5 : a  8 2 7 8  1 1 4 2 4 37 i) . 1 3 "l 5 .  - ) 60 0 .  1 995 2 1 6 2 1 4 . 1 08A95. 1 0 7 3  1 9 .  2 22 6 1  2 2 9 4 4  1 1 J n  1 0 7 6 1  8 ) 2 0  1 1 50) ) 6 6 7 .  1 4 05 . -5 1 5 5 .  1996 2 1 3 2 7 e .  1 0 708 7 .  1 06 1 9 1 .  2 1 4 9 1  2 24 1 4  1 1 1 4 1  ' 0698 8) 2 1  1 1 5 2 7  ) 5 4 ) .  1 4 0 9 .  -2 4 3 3 .  tJ1 1 997 2 1:.19 5 4 .  1 068 3 7 .  1 06 1 1 7 .  20996 2 2 1 1 1  1 1  os:! 1 0 ", ': 1  8 4 ) 2  1 1 6 ) 9  ) 4 7 8 .  1 4 2 5 .  - 2 7 7 .  • 1998 2 1 4 7 0 4 .  1 07677 . 1 0 7 0 2 6 .  2 0 7 5 2  2 1 97 1 1 1 0 ) 9  1 0894 8620 1 1 '1 4 6  ) 4 4 '1 .  1 4 5 2 .  6 5 .  0'1 
1 999 2 1 675 1 .  1 0866 7 .  108084 . 2 0 590 2 1 805 � t G!l5 1 0911 1 8 8 ) 9  1 2 082 ) 4 ) 5 .  1 4 8 1 .  3 1 .  eo 
2 00 0  :.1 1 872 7 .  1 096 1 9 .  1 09 1 0 8 .  2 0 4 5 5  2 1 6 0 1  1 1 0 6 1  n l) 1 9  9 0 7 1  1 2 )'; 1 ) 4 2 7 .  O .  O .  



Tabl e 5- 1 5 .  

YEA R  TOTAL MALE 
POPULATION 

1 J80 1 1 0 2 95 . 5483 1 .  
1 9 8 1  1 1 46 5 7 .  5 7 1 1 5 .  
1 982 1 20 5 1l 2 .  6 0 2 4 8 .  
1 983 1 3 1 79 1 .  662 5 8 .  
1 98� 1 4 5 7 58 .  7 3 5 7 5 .  
1 9 8 5  1 58 7 8 0 .  8 0 3 44 . 
1 986 1 6 7 9 2 0 .  8 4 7 4 2 . 
1 � 8 7 1 8 50 3 1 . 9 3 96 5 .  
1 9 88 1 '14 4 2 6 .  986 9 9 .  
1 989 2 0 08 2 3 .  1 0 1 88 7 .  
1 990 1 98494 . 1 0 0 0 8 7 .  
1 1 3 1  20 5082 . 1 0 3 7 3 7 .  
1 9'32 2 1 6 3 1 4 .  1 09770 . 
1 9 93 228B7 2 .  1 1 64 2 4 .  
1 9 94 2 3 5 £ £ 3 . 1 1 96 4 3 . 
1 9 9 5  2 3 1 287 . 1 1 664 5 .  (Jl ': 9% ? 2 fl <:: 2 : .  1 1 4 8 15 <; .  I !9S 7 2 2 84 2 1 .  1 1 4 7 7 7 .  m 
: <; 9 8  2 3 0 5 5 C . 1 1 580 4 .  \.D 
�999 2 3 2 92 3 .  1 1 695 5 .  
2 0 0 0  2 3 5 1 8 1 ;  1 1 80 4 4 .  

Three-County Reg i on - I mpact of Reg i ona l  Energy Devel opment 
w i th Devel opment a t  NOSR 1 

FEMALE 0-5 6- 1 1  1 2 - 1 4  1 5- 1 7  6 0 +  6 0 +  l -YR OLD DEATHS 
MALE FEto\J\LE 

5 54 6 4 . 1 1 2 2 5  1 06 4 3  4970 594 2 6 5 6 1 8 3 3 5 2 0 7 2 . 9 2 6 .  
5 7 5 4 2 .  1 1 960 1 1 0 1 4  5 1 4 7  5 6 8 5  6650 8528 2 1 7 2 .  9 4 9 .  
6 0 3 3 4 . 1 2 928 1 1 4 2 8  5 4 9 6  5632 6 7 6 1  8 7 4 3  2 2 8 1l .  9 7 7 .  
6 5 5 3 3 .  1 4 6 1 6  1 2 3 4 0  6 2 9 4  5 8 7 7  6937 90 1 B  2 5 1 7 .  1 02 1 .  
72 1 83 .  1 64 0 8  1 40 3 2  7 0 7 5  6586 7 1 5 5 9 3 4 4  28 0 0 .  1 0 7 3 .  
784 3 6 .  1 8 0 2 0  1 5 787 7606 7 3 0 9  7 3 7 1  9670 3 0 6 3 .  1 1 2 3 .  
8 3 1 7 9 .  1 9 1 94 1 7 3 1 6  7868 8 0 7 8  7 4 0 9  9 8 fi B  32 5 1 . 1 1 5 4 .  
9 1 06 6 .  2 1 1 4 4  1 94 7 1  8 5 3 4  89 1 6  7 6 7 3  1 0 2 2 1 3 5 7 3 .  1 2 1 fi .  
9 5 7 2 7 .  2 2 1 4 0 2 0904 9 0 2 9  9 2 2 4  7834 1 0 5 0 2  3 7 2 1 .  1 2 5 5 .  
9893 5 .  2 2 64 1 2 2 0 0 0  94 1 1  9 2 3 6  7 9 7 2  1 0 7 5 2  3798 . 1 2 8 8 .  
984 0 7 .  2 2 1 5 1  2 1 8 4 5  9629 90 1 3  7 8 2 1 1 0 7 59 3 7 0 2 . 1 2 1l 5 .  

1 0 1 3 4 5 .  2 2 5 0 8  2 2 4 0 2  1 0 1 96 92 3 5  7985 1 09 7 5  374 7 .  1 3 2 0 .  
1 06 5 4 4 . 2 3 4 8 5  2 3 4 7 3  1 1 0 7 8  9 8 2 7  8 2 2 4  1 1 266 3879. 1 36 9 .  
1 1 2 4 4 8 .  2 4 6 !l 5  2 4 6 9 1  1 1 8 0 2  1 0 7 2 7  8 5 0 0  1 1 5B6 4 0 4 8 .  1 4 2 4 .  
1 1 602 0 .  2 50 86 2 5 3 7 0  1 2 264 1 1 4 1 4  8656 1 1 8 0 8  4 1 3 3 .  1 4 5 9 .  
1 1 46 4 2 .  2 4 2 5 4  2 4 8 0 7  1 2 1 2 4  1 1 5 4 1  8 5 3 6  1 1 7 7 8  40 1 4 .  1 4 5 3 .  
1 1 3 5 5 5 .  2 3 4 7 1  2 4 3 0 7  1 1 '1 4 0  1 1 4 78 8 5 5 3  1 1 8 1 8  3894 . 1 4 58 .  
1 1 3 64 5 .  2 2 993 2 4 0 4 4  1 1 86'1 1 1 54 4  8682 1 1 9 5 7  382 7 .  1 4 7 7 .  
1 1 4 74 6 .  2 2 7 7 5  2 3 9 3 7  1 1 8 8 7  1 1 1\'19 8899 1 2 1 119 3 794 . 1 50 6 .  
1 1 596 8 .  2 2 6 2 7  2 3 7 7 1 1 1 963 1 1 788 9 1 32 1 2 4 5 1  3 7 7 7 .  1 5 3 9 .  
1 1 7 1 3 7 .  2 2 4 8 9  2 3 55 7  1 2 026 l l B 4 3  9 3 8 4  1 2 7 3 4  3 7 6 4 .  O.  

I N -
MIGRATION 

3 1 1l6 . 
4 69 1 .  
98B8 . 

1 2 4 7 2 .  
1 1 29 1 .  

7 2 0 1 .  
1 50 2 4 .  

7 0 5 9 .  
3950 . 

-480 B .  
4 2 1 2 .  
8868 . 

1 0 1 0 5 .  
4 2 0 2 .  

- 70 2 6 .  
- 5 3 9 2 . 
-H 1 2 .  

- 1 9 1 .  
1 0 4 .  

34 . O .  
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Tab l e  5- 1 6 .  Regi onal Energy Impact - Wi thout NOSR 

Parachute , Col orado 

YEAR TOTAL MALE FEMALE 0-5 6- 1 1  1 2 - 1 4- 1 5 - 1 7  60+ 60+ l -YR OLD DEATHS IN-

POPULATIOII MALE FEMALE MIGRI\TION 

1980 3 3 9 .  1 7 3 .  1 6 6 .  3 2  3 8  1 5  2 0  3 6  4 1  5 .  5 .  2 5 .  
1 98 1  365 . 1 8 8 .  1 7 7 .  3 5  4 2  2 0  2 0  3 3  4 2  6 .  5 .  1 2 2 .  
1 91'12 4tH!. 2 5 7 .  2 3 1 .  48 53 2 7  2 3  3 4  4 2  9 .  5 .  5 2 6 .  
1 983 1 0 1 8 .  5 5 9 .  4 5 9 .  1 1 6 1 0 1  49 46 37 44 2 0 .  7 .  344 . 
1984 1 37 6 .  7 3 9 .  6 3 7 .  169 1 4 7  7 0  6 9  4 0  4 9  29 . 7 .  5 3 7 .  
1985 1 9 3 4 .  1 0 4 3 .  89 1 .  239 2 1 1  9 2  9 7  4 6  5 4  4 1 .  9 .  2 3 7 .  
1986 2 2 0 4 .  1 1 7 0 .  1 0 34 .  279 24A 1 1 1  1 1 3  48 59 4 8 .  1 0 .  1 2 7 1'1 .  
1 98 7  3 5 2 1 .  1 9 3 6 .  1 58 5 .  4 3 3  3 7 3  1 58 1 60 66 70 7 5 .  1 4 .  - 1 2 1 .  
1988 3 4 6 0 .  1884 . 1 57 6 .  430 373 1 64 1 54 67 7 1  7 3 .  1 3 .  - 3 8 0 .  
1989 3 1 38 .  1 61'14 . 1 4 54 .  390 3 5 1  1 5 3  1 4 0  65 7 2  6 5 .  1 2 .  -89 1 .  
1 990 2 299 . 1 1 82 . 1 1 1 7 .  296 2 7 5  1 20 1 09 48 60 4 9 .  1 0 .  - 5 7 .  
199 1 2 28 0 .  1 1 78. 1 1 0 2 .  284 270 1 1 9 1 1 0 5 1  62  46 . 1 0 .  7 8 .  
1992 2 3 9 3 .  1 2 4 9 .  1 1 44 . 289 280 1 2 4  1 1 3 5 5  62  4 7 .  1 0 .  383 . 
1 993 28 1 2 . 1 494 . 1 3 1 8 .  3 3 1  3 1 8  1 4 0  1 3 1  63 68 5 4 .  1 1 . - 1 1 8 .  
1994 2 7 3 5 .  1 4 3 4 . 1 3 0 1 .  32 1 3 1 5  1 4 0 1 3 2  6 3  7 0  5 2 .  1 1 .  - 1 2 4 .  
1 995 265 1 .  1 37 2 .  1 2 78 .  3 0 5  3 0 7  1 4 2  1 3 1  6 1  7 2  5 0 .  1 1 .  - 2 2 6 .  
1 996 2 4 6 3 .  1 2 57. 1 2 0 5 .  280 2 9 1  1 3 6  1 2 3  60 7 3  4 6 .  1 1 .  - 6 5 .  

U1 1 997 2 4 3 2 .  1 2 38 .  1 1 94 . 270 284 1 3 6  1 2 3  6 2  7 4  4 4 .  I I .  -3 4 . 
I 1 998 2 4 3 0 .  L 3 6 .  1 1 '14 . 260 282 1 3 5  1 2 7  66 77 4 3 .  I I . - 1 4 .  

-....J 1 999 2 4 4 7 .  1 24 4 .  1 2 0 3 .  2 56 2 78 1 3 fi  1 2 9  68 8 1 4 2 .  1 1 .  - 2 .  I-' 2 0 00 2 4 7 5 .  1 2 5 7 .  1 2 1 8 .  252 276 1 3 7  1 3 2  7 2  8 5  4 2 .  O .  O .  



Tab l e  5- 1 7 .  Impact of Regional Energy Devel opment 

Parachute , Colorado 

YEAR TOTAL MALE FE�"ALE 0- 5 6- 1 1  1 2- 1 4  1 5 - 1 7  60+ 60+ l -YR OLD DEATHS IN-
POPULATION MALE FEHALE MIGRATIm: 1 98 0  3 3 9 .  1 7 3 .  1 6 6 .  3 2  3 9  15 20 36 4 1  5 .  5 .  2 5 .  1 9 8 1  3 6 5 .  1 8 A .  1 7 7 .  3 5  4 2  2 0  20 33 42 6. 5. 1 2 2 .  1982 488. 2 5 7 .  2 3 1 .  48 53 2 7  2 3  3 4  4 2  9 .  5 .  5 2 6 .  1983 1 0 1 8 .  5 5 9 .  4 5 9 .  1 1 6 1 0 1  49 46 37 44 20 . 7 .  344 . 1984 1 3 7 6 .  7 3 9 .  63 7 .  169 1 4 7  .70 69 40 49 2 9 .  7 .  5 3 7 .  1985 1 9 3 4 .  1 04 3 .  89 1 .  2 39 2 1 1  92 97 46 54 4 1 .  9 .  2 3 7 .  1986 2 2 0 4 .  1 1 7 0 .  1 0 3 4 .  2 79 248 1 1 1  1 1 3  4 8  5 9  4 8 .  1 0 .  1 2 7 8 .  198 7 3 5 2 1 .  1 9 3 f. .  1 5 A 5 .  4 3 3  3 7 3  1 58 1 60 66 70 7 5 .  1 4 .  - 1 1 0 .  1988 34 7 1 .  1 890 . 1 5 A 1 .  4 3 1  3 7 3  164 1 54 68 7 1  7 3 .  1 3 .  -3 1 2 .  1989 3 2 1 8 .  1 7 3 1 .  1 4 8 7 . 399 3 5 7  1 56 1 4 3  6 7  7 2  67 . 1 3 .  -82 7 .  1990 2 4 4 4 .  1 2 6 7 .  1 1 7 7 .  3 1 0  290 1 26 1 1 4 52 62 5 1 .  1 0 .  2 5 1 . 199 1 2 7 3 5 .  1 4 4 4 .  1 2Q l .  3 36 3 1 4  1 3 5  1 2 7  59 66 5 5 .  1 1 .  2 8 5 .  1992 3 0 6 3 .  1 6 3 3 .  1 4 3 0 .  367 344 1 50 1 4 0  66 7 3  60 . 1 2 .  4 1 2 .  1993 3 5 2 1 .  1 884 . 1 6 3 6 .  4 1 5  395 174 1 6 3  7 6  7 9  6 7 .  1 4 .  7 1 .  1994 364 4. 1 9 3 1 .  1 7 1 3 . 4 2 7  4 1 8  1 8 6  1 7 3  8 1  86 69 . 1 4 .  -3 62 . 1995 3 3 3 7 .  1 7 2 5 .  1 6 1 1 .  396 393 1 80 1 66 74 86 6 5 .  1 3 .  - 1 9 2 .  1996 3 1 9 6 .  1 63 4 .  1 562 . 3 7 3  380 176 1 62 74 8 7  6 2 .  1 3 .  -3 2 -1997 3 1 6 1 .  1 6 1  J .  1 54 8 .  360 376 1 75 1 6 1  74 90 59 . n. - 2 9 .  U1 1 998 3 1 78 .  1 6 2 0 .  1 5 5 A .  3 52 374 1 7 5  165 8 2  93 S A .  1 4 .  - 1 2 .  I 1 999 3 2 1 0 .  1 6 3 5 .  1 5 7 5 .  3 4 7  3 7 3  1 78 1 70 86 98 5 7 .  1 4  • -2 . ...... 

2 0 0 0  3 2 5 0 .  1 6 5 4 .  1 596 . 3 4 3  368 1 8 2  1 7 3  8 9  1 0 3  5 7 .  O .  O .  N 
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Tab l e  5- 1 8 . Reg i onal  Energy Impact - W i thout NOSR 

R i fl e ,  Col orado 

YE A R  TOTAL HALE FE:IALE 0-5 6-1 1 1 2- 111- 1 5- 1 7  60+ 60+ l -YR OLD DEATHS IN-
PO PULATION HALE FEMALE M I GRATION 

1980 32 1 5 . 1 5 A4 . 1 6 3 1 .  3 1 1  3 3 0  1 3 9  1 8 5  2 1 5  3 1 3  5 6 .  3 3 .  4 2 .  198 1 3 28 2 .  1 6 2 0 .  1 662 . 324 335 1 5 1  1 7 1  2 1 4 3 1 4 5 8 .  3 3 .  2 1 9 . 1 982 352 7 .  1 734 . 1 79 3 .  369 36 1 1 65 1 6 7  2 0 5  3 1 0 6 5 .  3 3 .  2 2 5 7 . 1983 58 1 8 .  298 3 .  2 P. 3 5 .  674 592 290 2 7 5  2 2 9  337 1 1 7 .  4 0 .  3 7 2 1 .  1 984 96 1 9 .  4960 . 4659 . 1 20 1  1 044 509 507 268 390 2 0 6 .  5 0 .  4 2 1 2 .  1985 1 3 994 . 7 2 73 . 672 1 .  1 782 1 5 74 728 73 1 3 2 0  4 5 1  3 0 9 .  62 . 4A68 . 1986 1 9 1 1 8 .  9934 . 9 1 84 .  248 1 2 2 1 4  992 1 02 2  3 8 1  53 1 4 3 1 .  7 6 .  3e6 1 .  1 987 2 3 344 . 1 2 2 3 3 .  1 1 1 1 1 .  3 0 0 7  270 1 1 1 70 1 2 0 3  4 4 0  592 5 2 7 .  89 . 1 54 1 .  1 988 2 5 327 . 1 3 3 1 2 .  1 2 0 1 5 .  3 2 3A 2936 1 263 1 2 52 479 6 3 5  564 . 9 7 .  2 26 2 .  1989 28 0 5 5 . 1 4 7 5 5 .  1 3 299. 3 566 3266 1 4 0 8  1 36 5  5 3 1  6 9 1  6 1 3 .  1 0 7 .  -2 2 4 5 .  
1990 263 1 4 .  1 3 5 3 A .  1 2 7 7 6 .  3424 3 1 6 5 1 3 9 1  1 3 1 2  490 6 7 3  582 . 1 0 1 .  -5 1 6 .  
199 1 262 7 3 .  1 3 526 . 1 2 74 7 .  3359 3 1 45 14 1 9  1 290 508 690 564 . 1 0 3 .  2 4 69 . 1 992 29 1 96. 1 5 1 7 3 .  1 4 0 2 3 .  3652 3427 1 560 1 4 1 7  565 740 609. 1 1 4 .  566 3 .  
1 99 3  3 5 3 4 4 .  18660 . 1 6684 . 4 3 2 7  4 0 2 5  l £l 1 8  1 7 0 0  669 828 7 1 8 .  1 3 5 .  3A I .  
1 994 3 6297 . 1 893 1l .  1 7 3 5 9 .  4466 4209 1 9 1 7  1 8 2 5  689 867 734 . 1 3 A .  - 2 49 1 . 
1 9 95 3 4 3 9 5 .  1 7 76 0 .  1 66 3 4 .  4 1 69 4 0 4 3  l A6 3  1 7 38 682 8 7 0  6 8 6 .  1 3 5 .  - 3 3 2 4 .  

U1 1 996 3 1 6 0 9 .  1 6 1 2 8 .  1 5482 . 3 7 72 3 765 1 747 1 6 1 6  653 856 6 1 7 .  1 2 8 .  - 1 334 . I 1 997 3 0 7 5 5 .  1 56 7 7 . 1 5 0 7 7 .  3 5 <;2 3653 1 697 1 586 673 866 5A2 . 1 28 .  - 1 0 1 .  -....J 1 998 3 1 0 98. 1 5 1J 4 3 .  1 5 2 56 .  3497 3674 1 7 1 0  1 6 2 7  7 1 3  9 0 9  5 7 1 .  1 3 2 .  o .  � 1999 3 1 5 3 0 .  1 60 5 2 .  1 54 7 7 .  3447 3678 1 7 4 2  1 6 6 5  759 9 5 9  564 . 1 3 7 .  o .  2 0 0 0  3 1 9 4 9 .  1 6 2 5 6 .  1 5693 . 3 39A 3662 1 7 78 1 6139 803 1 0 0 5  5 5 7 .  o .  o .  



Tab l e  5- 1 9 .  Impact o f  Reg i onal  Energy Devel opment 

Ri fl e ,  Col orado 

YEAR TOTAL HALE FE�ALE 0-5 6- 1 1  1 2 - 1 4  1 5- 1 7  60 + 60+ 1 -YR OLD DEATHS I N -
POPULATION HALE FEMALE MIGRI'.TION 

1980 3 2 1 5 .  1 584 . 1 6 3 1 .  3 1 1  :))0 1� 1 8 5  2 1 5  3 1 3  5 6 .  3 3 .  4 2 .  
1 9 8 1  3 2 8 2 .  1 6 2 0 .  1 662 . 324 335 1 5 1  1 7 1  2 1 4 3 1 4  5 8 .  33 . 2 1 9 .  
1 98 2  3 5 2 7 .  1 7 34 . 1 79 3 .  369 36 1 1 6 5  1 6 7  2 0 5  3 1 0  6 5 .  3 3 .  2 2 5 7 . 
1 983 5 8 1 8 .  298 3 .  2 8 3 5 .  6 7 4  592 290 2 7 5  2 2 9  3 3 7  1 1 7 .  4 0 .  3 7 2 1 .  
1 984 96 1 9 .  496 0 .  465Q. 1 2 0 1  1 04 4  509 5 0 7  2 6 8  3 9 0  2 0 6 .  5 0 .  4 2 1 2 .  
1 985 1 3994 . 7 2 7 3 .  672 1 ,  1 782 1 5 7 4  728 7 3 1  3 2 0  4 5 1  3 0 9 .  6 2 .  486 8 .  
1986 1 9 1 1 8 .  9934 . 9 1 84 .  2 4 8 1  2 2 1 4  992 1 02 2  38 1 5 3 1 4 3 1 .  76 . 3 86 1 .  
1 987 2 3 3 4 4 .  1 2 2 3 3 .  1 1 1 1 1 .  3 0 0 7  2 7 0 1 1 1 70 1 2 0 3  4 4 0  592 5 2 7 . 89 . 1 5 5 1>. .  
1 988 2 5 3 4 3 .  1 3 3 2 2 .  1 2 0 2 2 .  3 2 3 8  2936 1 265 1 2 5 4  4 80 6 3 5  564 . 97 . 2 3 7 2 .  
1 989 2 8 1 8 0 .  1 4 8 2 6 .  1 3 354 . 3582 3279 1 4 1 4  1 3 7 1 5 3 3  6 9 1  6 1 6 .  1 0 7 .  - 2 06 5 .  
1 990 2 66 2 3 .  1 3 708 . 1 29 1 4 .  3464 3 1 98 1 4 0 6  1 3 26 495 6 7 1!  5A9 . 1 0 2 .  - 2 4 . 
1 9 9 1  2 7 0 7 9 .  1 39 7 4 .  1 3 1 0 5 .  3459 3229 1 4 54 1 3 2 5  5 1 9  69'} 582 . 1 0 6 .  3 1 7 8 .  
1 992 3072 5 .  1 60 0 2 . 1 4 72 3 .  3847 3597 1 6 3 4  1 493 5A6 765 6 4 2 . 1 1 8 .  5 9 3 8 . 
1 993 37 1 78 .  196 3 2 .  1 75 4 5 .  4 5 6 7  4 2 4 2  1 9 1 5  1 795 693 856 7 5 9 .  1 4 0 .  62 3 .  
1994 38409. 2 0 0 5 7 . 1 8 3 52 . 4 73 9  446 1 2 0 3 0  1 9 3 2  7 2 1 9 0 3  78 1 .  1 4 5 .  - 2 5 3 3 .  
1 9 95 365 0 5 . 1 8849 . 1 76 5 6 .  4 4 5 3  4 3 0 7  1 9 7 J1  1 8 5 0  7 1 1 9 0 8  7 3 5 .  1 4 1 . -3 6 1 6 .  (J'1 1 996 3 34 7 1 . 1 70 8 7 .  1 6 3fl 4 . 4 0 1 9  4 0 0 1 1 8 4 7  1 7 1 5  68 1 888 660 . 1 3 4 .  - 1 2 6 1 . I 1997 3 2 7 2 5 .  1 6 69 1 .  1 6034 . 3A 1 8  3902 1805 1 689 702 9 0 5  6 2 5 .  1 34 .  -H2 . -....,J 
1998 3 3 1 2 5 .  1 6885 . 1 6 2 4 1 .  3756 3926 1 8 2 3  1 73 2  7 4 7  9 5 2  6 1 5 .  1 3 9 .  O .  (J'1 
1999 3 3 5 9 3 .  1 7 1 1 2 .  1 6<1 8 1 .  3706 3 9 3 3  1 8 6 0  1 7 7 1  795 1 0 0 3  6 0 7 .  1 4 5 .  O .  
2 0 00 3 4 0 4 8 .  1 7 3 3 3 .  1 6 7 1 5 . 3656 39 1 7  1 9 0 1 1 7 9 7  8 4 6  1 0 54 599 . O .  O .  
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Tab l e  5-20 . Reg i onal  Energy Impact - W i thout NOSR 

Battl ement Mesa , Col orado 

YE A R  TOTAL HALE FUIALE 0-5 6- 1 1  1 2 - r4- 1 5- 1 7 6 0 +  6 0 +  l - Y R  OLD DEATHS 111-
POPULATION HALE FEMALE )1I GRATIOt: 1980 O .  O .  O .  0 0 0 0 0 0 O .  O .  2 8 7 .  1 9 8 1  287 . 1 69 .  1 1 8 .  34 24 9 1 2  2 0 6 .  1 .  1 04 1 .  1 982 1 3 3 3 .  7 1 1 . 562 . 1 6 3  1 2 6 49 5 5  1 7  1 1  2 8 .  4 .  1 86 5 . 1 983 3222 . 1 8 5 2 .  1 3 70 . 393 308 1 2 4  1 3 2 4 1  29 6 7 .  1 0 .  2 67 5 .  1984 595 3 .  3 3£1 1 . 2 57 2 .  73 5 590 246 2 5 2  7 9  5 9  1 2 4 .  1 8 .  2 2 5 6 . 1 985 83 1 5 .  4680 . 3 6 3 5 .  1 0 3 0  85 1 3 6 1  3 5 3  1 1 8 96 1 7 3 . 2 5 .  -2 0 0 7 .  1 996 6 4 5 7 .  3 4 4 3 .  30 1 4 .  859 744 324 3 1 5  89 87 1 4 4 . 1 9 .  7497 . 1987 1 40 7 9 .  76 1 1 .  6469 . 1 8 3 3  1 594 676 70 1 1 8 1  182 3 1 0 .  4 0 .  2 3 7 <) .  1988 1 6 7 3 5 .  892 1 .  78 1 3 .  2 2 0 7  1 9 5 5  8 4 2  8 4 4  2 2 3  2 3 9  3 7 6 .  4 8 .  -876 . 1 989 1 6 1 9 1 .  8 5 3 3 .  7658 . 2 1 34 1 9 52 839 8 0 1  2 2 9  2 5 0  3 6 7 .  4 8 .  - 2 6 5 1 .  1990 1 38 56 .  7 1 6 7 .  6690 . 1 8 4 2  1 7 3 6  745 684 205 238 3 1 4 .  4 2 .  - 3 7 5 .  1 9 9 1  1 3 748 . 7 1 0 1 .  6 64 6 .  1 790 1 7 33 740 682 2 1 9  2 52 3 0 0 .  4 3 .  5 1 7 .  1992 1 4 5 1 8 .  7506 . 7 0 1 1 .  1 8 5 1  1 8 1 4  795 73 1 2 4 6  2 8 2  3 08 .  4 7 .  1 1 3 3 .  1993 1 590 9 .  824A . 7660 . 1 9 92 1 9 5 1 888 8 1 0  2 8 1  3 1 8  3 2 9 .  5 3 .  - 3 8 .  1 994 1 6 1 4 3 . 8 3 4 2 . 780 0 .  1 983 1 9 7 0  92 3 8 2 4  3 0 0  3 4 3  3 2 6 . 5 5 .  -466 . 1 9 9 5  1 592 2 .  82 0 4 .  7 7 1 9 .  190 5 1 9 2 7  9 2 7  8 2 6  3 1 5  359 3 1 3 .  5 7 .  -6 4 A .  1 990 1 5 52 5 .  7Q7 4 . 755 1 .  1 8 0 7  1865 9 0 5  8 3 1  3 2 2  3 7 0  2 9 6 .  57 . -6 3 <; .  U1 1 997 1 5 1 2 2 .  7132 . 739 0 .  1 7 1 7  1 798 884 8 3 0  3 3 1  380 280 . 5 8 .  - 7 0 . 1 

1 998 1 5 2 6 9 .  7 80 1 .  7469. 16113 1 788 880 854 3 5 3  4 0 3  274 . 6 1 .  O .  '" 
'" 1 999 1 54 8 0 .  790 2 .  7 5 7 8 .  1 659 1 78 3  882 867 3 7 3  4 2 8  2 7 2 .  6 4 .  O .  2 0 0 0  1 5 6 8 7 .  80 0 1 .  7686 . 1 6 3 7  1 7<;8 887 878 396 4 5 1  2 7 0 . O.  O.  



Tabl e  5-21 . I mpact o f  Reg i onal Energy Deve l opment 

Battl ement Mesa , Col orado 

YEAR · TOTAL HALE FEMALE 0-5 6- 1 1  1 2 - 1 4  1 5- 1 7  60+ 60+ 1 -YR OLD DEATHS IN-
POPULA'!'ION '·IALE FEMALE M IGRATION 1980 o.  o .  o .  0 0 0 0 0 0 o .  o .  2R7 . 198 1 287 . 169. 1 1 8 .  34 24 9 1 2  2 0 6.  1 .  1 0 4 1 .  1982 1 3 3 3 .  7 7 1 .  56 2 .  1 6 3  1 26 49 5 5  1 7  1 1  2 8 .  4 .  1 8 6 5 .  198 3 3 2 2 2 .  1 8 5 2 . 1 3 70 . 393 308 1 2 4  1 3 2  4 1  2 <:'  6 7 .  1 0 .  2 6 7 5 .  1984 5953 . 3 31' 1 .  2 572 . 7 3 5  590 2 4 6  2 5 2  7 9  5 9  1 24 .  1 8 .  2 2 5 6 .  1985 8 3 1 5 .  4681) . 36 3 5 .  1 030 85 1 3 6 1  3 5 3  1 1 8 96 1 7 3 .  2 5 .  -2 0 0 7 .  1986 6 4 5 7 .  344 3 .  30 1 4 .  859 744 324 3 1 5  89 87 1 4 4 .  1 9 .  74 9 7 .  1987 1 4 0 79 .  7 6 1 1 .  6469 . 1 8 3 3  1 5<:'4 676 70 1 1 8 1  1 8 2  3 1 0 .  4 0 .  24 4 3 .  1 988 1 6 799 . 895 11 .  784 1 .  2 2 1 4  1 96 2  84 5 84 7 2 2 3  2 3 9  3 7 7 .  4 8 .  -54 1) .  1989 1 6592 . 876 2 .  783 0 .  2 1 8 1  1 994 857 8 1 8  2 3 7  2 5 4  3 7 5 .  4 9 .  -2 3 1 7 .  1990 1 4 599 . 7588. 70 1 1 .  1928 1 8 1 5  779 7 1 6  2 1 8  2 4 1'  3 2 9 .  44 . 1 1 3 7 .  1 99 1  1 6 0 1 5 .  8386 . 7629. 2060 1 9 6 7  8 3 5  7 79 2 5 4  2 8 3  34 7 .  5 0 .  1 1';0 1 . 1992 1 790 8 .  9396 . 85 1 2 .  2 269 2 1 7 1  947 886 296 3 2 6  3 78 .  5 7 . 1 0<:' 7 .  1993 1 93 2 3 .  1 0 1 0 2 .  922 1 .  2 4 2 6  2 3 33 1 0 5 9  973 3 3 4  3 70 4 0 2 . 6 3 .  7 7 5 .  1994 204 3 4 .  1 066 1 - 977 2 .  2 5 2 0  2 4 6 2  1 1 4 4  1 02 9  368 4 1 2  4 1 7 .  69 . - 1 6 2 0 .  1995 19 1 5 9 .  987 1 .  928 R .  2 3 3 8  2 3 29 1 1 0 3  988 3 6 2  4 1 5  3 8 7 .  6 6 .  -646 . <.1l 1 9% 1882 7 .  9674 . 9 1 5 3 .  2 2 3 9  2 278 1 0 83 999 378 4 3 0  3 6 8 .  6 8 .  -6 4 9 .  I 

1997 1 8 572 . 9506. 9066 . 2 1 55 2 2 3 2  1 0 7 0  1 0 1 1  392 4 4 8  3 5 3 .  6 9 .  -6 3 .  -.....J co 199R 18788. 9609. 9 1 79 .  2 1 22 2 2 2 9  1 0 7 2  1 0 3 6  4 1 7  4 79 34 7 .  7 3 .  o .  1999 190 58 .  9 7 3 9 .  93 1 9 .  2095 2 2 2 5  1 08 5  1 0 50 4 4 4  50 6 34 3 .  76 . o .  2000 1 93 2 2 .  986 5 .  94 5 7 .  2065 2 2 1 0  1 1 0 2  1 06 3  4 7 1  539 3 4 0 .  o .  o .  
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Tab l e  5-22 .  Reg i onal Energy Impact - Wi thout NOSR 

Meeker . Col o rado 

YEA R TarA L HALE FEr1ALE 0-5 6 - 1 1 U- 1 4  1 5- 1 7  6 0 +  6 0 +  l -YR OLD DEATHS I N -
POPULAT i:ON HAI.E F�ALE M I GRATION 

1980 2 356 . 1 1 5 3 .  1 2 0 2 .  2 2 7  2 5 4  1 2 1  1 26 1 4 1  2 0 9  3 9 .  2 3 .  O .  
198 1 2 3 7 2 .  1 1 6 1 .  1 2 1 1 .  2 2 7  260 1 1 3 1 2 2  1 4 0  208 4 0 .  2 3 .  3 5 0 .  
1982 2740 . 1 362 . 1 3 7 8 .  2 7 7  282 1 4 1  1 4 3  1 4 3  i 1 5  4 8 .  2 4 .  96 7 .  
1 9 8 3  3 7 3 2 . 1 9 0 4 .  1 1:1 2 8 .  4 0 3  3 9 7  1 78 1 8 9  1 54 2 2 5  7 0 .  2 7 .  1 4 7 8 .  
1 984 5 2 5 4 .  2690 . 2 5 6 5 .  6 1 9  5 7 2  276 2 7 0  1 7 2  2 4 7  1 0 7 .  3 1 .  1 6 1 9 .  
1985 695 3 .  360 4 .  3 3 4 9 .  84 1 753 357 360 195 2 7 1 1 4 7 .  3 6 .  1 578 . 
1986 864 4 .  4 5 2 7 .  4 1 1 7 .  1 0 56 9 3 9  4 4 3  424 2 2 1  297 1 84 .  4 1 .  586 . 
1987 9376. 4885. 4492 . 1 1 59 1 0 40 480 4 72 234 3 1 2 2 0 2 .  44 . 1 62 7 .  
1988 1 1 1 6 3 .  5 7 5 2 .  54 1 0 .  1 4 2 4  1 2 92 572 587 2 4 6  3 3 7  2 4 5 .  4 8 .  794 . 
1989 1 2 1 57 .  6 2 3 2 . 592 5 .  1 56 1  1 4 2 9  6 3 7  64 1 2 58 3 58 2 6 9 .  5 1 .  3 5 5 .  
1990 1 2 7 3 2 . 6 5 1 3 .  6 2 1 9 .  1 6 2 7  1 5 1 0  6 7 3  6 5 6  2 7 0  3 7 5  28 0 .  5 3 .  -6 2 .  
1 9 9 1  12897 . 6 5 7 9 .  63 1 8 .  1 6 3 2  1 5 3 9  689 64 5 278 3A7 2 7 9 .  54 . 2 9 7 . 
1 992 1 34 1 6 .  684 3 .  6573 . 1 6 7 7  1 6 0 3  7 1 8  676 293 408 284 . 5 7 .  9 2 .  
1 993 1 3 73 2 .  7 00 1 .  6 7 3 1 .  1688 1 6 3 4  7 4 4  6 9 2  3 0 8  4 2 3  2 8 3 ;  5 9 .  9 7 .  
1 994 1 4049 . 7 1 59 .  61:190 . 1697 1 6 5 7  7 7 5  7 1 6  3 2 4  4 38 282 . 6 1 .  1 9 . 
1 995 1 4 2 8 4 .  7 2 76 . 700 9 .  1688 1 6 7 1  8 0 0  7 2 7  3 39 4 5 6  2 7 8 .  63 . O.  

CJ1 1996 144 9 5 .  1 3 78 . 7 1 1 6 .  1 6 7 0  1 683 8 1 2  7 5 0  3 59 4 7 2  2 7 4 .  6 6 .  2 2 0 .  
I 1997 1 49 1 8 .  7 59 1 .  1 3 2 6 .  1 6 7 7  1 7 1 9  83 1 789 3 7 5  49 1 2 74 .  6 9 .  6 8 .  co 1998 1 5 1 8 7 .  772 5 .  7462 . 1 664 1 7 3 2  8 4 2  8 1 5  395 5 1 2  2 7 2 .  7 1 .  6 8 .  0 1 999 1 5 4 5 3 . 7A56 . 7 5 '1 7  . 1 6 5 2  1 73 9  854 8 3 0  4 1 5  5 3 2  2 7 1 .  1 4 .  1 4 .  

2 0 0 0  1 566 2 .  795 7 .  7704 . 1 6 3 2  1 7 36 859 8 3 7  434 5 54 2 6 9 .  O. O.  



Tab l e  5-23 . Impact o f  Reg i ona l  Energy Devel opment 

Meeker , Col orado 

YEAR TOTAL HALE FD1ALE 0-5 6- 1 1  1 2 - 1 4  1 5- 1 7  60+ 6 0 +  l -YR OLD DEATHS HI-POPULATION MALE FEMALE �l IGPATIO: 
1 980 2356. 1 1 5 3 .  1 2 0 2 .  227 2 54 � U l  1 26 1 4 1  2 0 9  3 9 .  2 3 .  0 
198 1 2 3 7 2 .  1 1 6 1 .  1 2 1 1 .  2 2 7  2 6 0  1 1 3  1 2 2  1 4 0  2 0 8  4 (1 .  2 3 .  3 5 1)  
1982 2 74 0 .  1 36 2 .  1 3 78 . 2 7 7  2 8 2  1 4 1 1 4 3  1 4 3  2 1 5  4 8 .  2 4 .  9 6 7  
1 983 3 7 3 2 .  1 9 04 . 1 8 2 8 .  4 0 3  3 9 7  1 7 8  1 89 1 54 2 2 5  7 0 .  2 7 .  1 4 7 8 .  
1984 5254 . 2690 . 256 5 .  6 1 9  572 276 2 70 1 7 2  2 4 7  1 0 7 .  3 1 .  1 6 1 <>  
1 985 695 3 .  3604 . 3 3 4 9 .  84 1 7 5 3  3 5 7  360 195 2 7 1  1 4 7 .  3 6 .  1 5 78 .  
1 986 864 4 .  4 5 2 7 .  4 1 1 7 .  1 0 56 9 3 9  4 4 3  4 2 4  2 2 1  297 1 84 .  4 1 .  59(,.  
1987 9 3 7 6 .  4885 . 449 2 .  1 1 59 1 0 4 0  480 472 234 3 1 2  202 . 4 4 .  1 7 1 6 . 
1988 1 1 2 5 1 . 580 5 .  544 6 .  1 4 3 0  1 3 0 1  576 590 249 33e 246 . 4 8 .  1 281) .  
1989 1 27 3 3 .  6 5 74 . 6 1 60 .  162 1 1 4 8 3  66 1 665 2 7 3  37 1 280 . 5 3 .  85 5 .  
1990 1 38 1 6 .  7 1 47 . 6670 . 1 7 4 7  1 6 1 4  7 1 6  7 0 2  294 394 3 0 1 .  5 7 .  2 1 86 . 
1 9 9 1  1 6 2 4 5 .  8 53 3 .  7 7 1 2 .  2 0 1 8  1 8 5 1 8 1 6  7 7 7  3 3 4  4 3 1  3 4 6 .  6 5 .  1 9 26 .  
1 992 1 8 4 4 9 .  9 7 1 7 .  8 7 3 2 .  2 2 8 3  2 0 98 9 2 6  889 3 76 4 7 0  385 . 7 3 .  4 3 8 . 
1993 1 9 1 9 7 .  1 0 00 4 .  9 1 94 .  2 3 9 1  2 2 2 2 1 00 2  9 4 9  387 4 9 2  4 0 1 - 7 5 .  1 5 2 3 .  
1 994 2 1 0 4 3 .  1 09 7 9 . 1 0 065 . 2 588 2 4 3 5  1 1 1 4 1 0 3 9  426 5 38 4 3 3 .  82 . - 1 59 5 . 
1 995 1 9796 .  1 0 1 1 8 ;  9678 . 2466 2 35 5  1 086 1 009 399 526 4 1 2 .  7 8 .  2 2 7 . 
1 996 2 0 3 5 2 .  1 0 3 9 7 .  99 5 5 .  2 4 8 1  2 4 2 6  1 1 1 4 1 0 4 2  4 2 5  5 5 6  4 1 3 .  82 . 5 3 . 

(J1 1997 2 0 7 3 2 .  1 05 8 5 .  1 0 1 4 7 .  2468 2 4 7 0  1 1 30 1 0 73 4 5 5  5 8 1  4 1 0 .  8 5 .  ';} 2 . I 1 998 2 1 1 4 3 .  1 0 789 . 1 0 3 54 .  2460 2 5 0 7  1 1 54 1 1 0 5  482 6 1 4  4 0 7 .  89. 9<J. co 1 999 2 1 5 5 5 .  1 0992 .  1 0 5 6 3 .  2 4 4 9  2 5 2 6  1 1 89 1 1 2 5 5 1 1  644 404 . 9 2 .  1 7 .  - 2000 2 1 879 . 1 1 1 5 0 .  1 0 7 2 8 .  2 4 2 5  2 5 2 5  1 2 22 1 1 3 9  5 4 0  676 4 0 0 .  O .  O .  



Tab l e  5-24.  Local Gov ernment Cap i tal and Operati ng Co sts Esti mate s 
( Ci ti es and Co unti es Comb i ned , 1 980 Dol l ars , per 1 , 000 res i dents )  

E l ements 

Sewer treatment 
col l ec ti on 

Water s uppl y 

Sc hool s 

sto rage 
treatment 
d i stri b ut i o n  

L i b rari e s  

Adni n i stration  

Parks and  Rec reati on  

Ho spi tal s 

Ambul ance Serv i c e  

Heal th , Men tal Heal th , Soc i al Serv i ces 

So l id  Waste 

Publ i c  Sa fety 

Deten ti on  Fac i l i t i e s  

Fi re Protec t i o n  ( Vol . )  
( P a i d )  

Shop and Ma i ntenance 

Street and Ro ad s Mun i c i pal 
Co unty 

Ass i sted Ho us i ng 

Sto nn Dra i nage 

TOTAL ( wi th pa i d  fi re dept . )  

TOTAL ( wi th vol . fi re dept . ) 

5-82 

Cap i tal  

$ 200, 000 
800, 000 

300, 000 
150, 000 
1 00 , 000 
700, 000 

2 , 400, 000 

7 0 , 000 

50 , 000 

430 , 000 

200, 000 

20 , 000 

1 6 5 , 000 

1 0 , 000 

3 5 , 000 

54 , 000 

( 70 , 000 ) 
( 7 0 , 000 ) 

60 , 000 

2 , 000, 000 
1 , 000, 000 

2 , 040, 000 

400 , 000 

$ 1 1 , 349 , 000 

1 1 , 349 , 000 

Operati ons  

$ 2 5 , 000 

6 0 , 000 

420, 000 

6 , 000 

100 , 000 

20 , 000 

N/A 

1 0 , 000 

260, 000 

2 7 , 000 

80, 000 

1 1 , 000 

( 4 , 500 ) 
( 41 , 000 ) 

N/A 

50, 000 
50 , 000 

N /A 

1 0 ,000 

$1 , 07 5 , 000 

1 , 038 , 000 



U1 I OJ <..V 

For 

Years 

1 981 -1 985 

1 986- 1 990 

1 991 -1 995 

1 996-2000 

Tab l e 5- 2 5 .  P roj ecti on o f  Publ i c  Costs As soci ated wi th Popul at i on I n c reases 
wi th and wi thout 1 00 , 000- BPO NOSR Devel opment fo r the Period 1 981- 2000 

Pub l i c  Costs (X $ 1 000) 

Net Popu l at i on I ncrease Ca� l ta l  O�erat l ng 
W i thout NOSR W i th NOSR W i thout NOSR W i th NOSR I ncrement WI thout NOSR W i th NOSR I ncrement 

48, 485 4�, 485 550, 256 550 , 2 56 1 29 , 1 00 1 29 , 1 00 

36 , 862 39, 71 4 4 1 8 , 347 450 , 7 1 4 3 2 , 26 7  420 , 007 424 , 861 4 , 854 

20, 5 72 32, 793 233, 472 372, 1 68 1 38, 696 533, 1 72 608, 1 74 7 5 , 002 

2 , 5 1 3  3 , 894 28, 520 44, 1 93 1 5 , 673 564 , 309 649 , 325 85, 01 6 

Assumpt i on s :  • Cap i ta l  Expend i tures = $ 1 1 , 349, 000/1 000 new res i dents 

• Operat i ng Expend i tures = $ 2 , 075/res l dent/year 

• Expend i ture I s  made I n  year cost I s  I ncurred . No bond i ng ;  no debt serv i ce 

• Popu l at i on  assoc i ated w i th f i r st NOSR f ac i l i ty arr i ves I n  1 98 7 ;  second I n  1 989 

Tota l 
I ncrement 

Due to NOSR 
Deve l opment 

37 , 22 1  

2 1 3, 698 

1 00 , 689 



The pre v i o us summary o f  publ i c  costs i s  based on standard s prepared by 

Col orad o ' s D i v i s i on o f  Impact Assi stance , h i s tori cal i n formation from l ocal 

b udgets , cost compar i son s on rec entl y  compl eted proj ec ts , and rev i ew by 

a ppro pr i ate state , reg i onal and l ocal agenc i es .  These cost estimates 

a ssume that ex i st i n g  fac i l i t i e s  and serv i c es are o perati ng at the i r  capac­

i ty and al l costs wi l l  be i nc urred in prov i d i ng serv i ces for the i nfl ux of 

eac h 1 , 000 new res i d en ts . 

Nearl y al l portrai ts o f  revenue s  and costs rel ated to o i l  shal e 

devel o pment show a revenue shortfal l for the fi rst 1 0  to 1 2  years fol l owed 

by a steady surpl us of revenue over the l i fe of the proj ec t .  Recent exam­

i nations of publ i c  cost and revenue effects of energy devel o pment i n  

Col orado con fi rm that publ i c  reven ue s may not b e  avai l ab l e i n  the earl y 

years o f  energy devel o pment when publ ic  capi tal costs for fac i l i ti es and 

serv ices  are hi gh . Moreover , j ur i sd i c ti on s  wh i c h  in the l ong term rec e i v e  

net reven ue surpl uses may not b e  the same a s  the ones wh i ch i nc u rred the 

co sts for energy-rel ated growth . Fi nal l y ,  mun c i pal i t i e s , b ecause of the i r  

h i gh publ ic  serv ice respon s ib i l i ti es and m i n imal access to pro perty tax 

revenue , are more vul nerab l e  to defi c i ts than coun ti e s . The se j ur i sd ic­

t i onal probl ems po i n t  to the need for devel o p i ng creati ve publ i c-pri vate 

fi nance mec ha n i sms and i nnovati v e  impac t m i ti gati on programs . The se i ssues 

are central to the NOSR Devel o pmen t  Pol i cy Program and the fol l owi ng 

anal ysi s of publ i c  revenue s  in the NOSR reg ion  poi n ts to the feas i b i l i ty of 

impl ementi ng a 1 00 , 00 0  BPD  devel o pment opt i on at  NOSR 1 i f  prov i s i ons for 

front- end fi nanc i n g are real i zed . 

Tab l e  5-26  shows. a proj ec tion  o f  pub l i c  revenue s  assoc i ated wi th 

fac i l  i ti es and rel ated popul ati on i nc reases w i th and wi thout NOS R dev el op­

ment at an assumed production  capac i ty o f  1 00 , 000 B PD .  

The revenue proj ec t i ons shown i n  Tab l e 5-26 compri se the fol l owi ng : 

S tate Revenues 

o Corporate i ncome tax es payab l e  by the proj ect fac i l i ty operators 

o I nd i v i d ual i ncome taxes payabl e by empl oyees of proj ect fac i l i ti e s  
( con struc tion and ope rat i o n s )  and i nd uc ed work forces  

o Severance taxes payabl e  by  m i neral proj ects 

o Publ i c  royal ty payments , where appl i c ab l e 
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For 

Year s 

1 981 -1 985 

1 986-1 990 

1 991 -1 995 

1 996- 2000 
(J1 I ex> (J1 

Tab l e  5-26 . P roj ect ion  of Pub l i c  Revenues As soci ated w ith P roj ect Faci l i ti es 
and I mpact Popu l ati on I ncreases w ith and wi thout 100 , 000-BPD NOSR 

Devel opment for the Peri od 1981 - 2000 ( 1980 Dol l ars , $000) 

State Revenues Loc a l  Revenues Tot a l  Reven ues 

W i thou t NOSR W i th NOSR I ncrement W i thout NOSR W i th NOSR I ncrement W i thout NOSR W i th NOSR 

1 76, 1 57 1 76, 1 57 0 1 98, 45 2  1 98 , 45 2  0 374, 609 374 , 609 

546, 692 5 5 1 , 906 5 , 21 4  652, 647 655 , 491 2, 844 1 , 1 99, 339 1 , 207 , 397 

71 2, 589 795 , 61 8  83, 029 794 , 771  888, 399 93 , 628 1 , 507, 360 1 , 684, 01 7 

732, 678 904, 424 1 7 1 , 746 81 0, 500 9 7 1 , 570 1 61 , 070 1 , 543, 1 78 1 , 8 75 , 994 

I ncrement 

0 

8, 058 

1 76 , 65 7  

332, 81 6 



The prev i ous  summary of publ i c  co sts i s  based on standards prepared by 
Co1 0rado ' s  D i v i s i on of Impact As s i stance , h i stori cal i n fo rmat ion from l ocal  
budgets , cost compari sons on recentl y compl eted proj ects , and rev i ew by 
appropri ate state , reg i onal and l ocal agenc i es . These cost estimates 
assume that  eX i st i ng fac i l i ti es and serv i ces are operati ng  at the i r  capac­
i ty and al l co sts wi l l  be i nc urred in prov i d i ng serv i ces for the i nfl ux of 
each 1 , 000 new res i dents . 

Nearl y al l portra i ts of revenue s and costs rel ated to o i l  shal e 
devel opment show a revenue s hortfal l for the fi rst 1 0  to 1 2  years fol l owed 

by a steady surpl us of revenue over the l i fe of the proj ect .  Recent exam­
i nati ons of publ i c  cost and revenue effects of energy devel o pment i n  
Col orado confi rm that  publ i c  revenues may not be avai l abl e i n  the earl y 
years of energy devel opment when publ i c  capi tal costs for fac i l i ti es and 
serv i ces  are hi gh . Moreover , j uri sd i cti ons wh i c h  i n  the l ong term recei ve 
net revenue surpl u ses  may not be the same as the ones wh i ch i nc urred the 

costs  for energy-rel ated growth . F i nal l y ,  munc i pa1 i ti e s , because of the i r  
h i gh publ i c  serv i ce respon s i b i l i ti es and m i n i mal access to property tax 
revenue , are more vul nerabl e to defi c i ts than counti es . These j uri sd i c­
t ional probl ems po i nt to the need for devel op i ng creat ive publ i c-pr ivate 

fi nance mechan i sms  and i nnovati ve i mpact m i ti gati on  programs . These i ssues 
are central to the NOSR Devel opment Pol i cy Program and the fol l owi ng 
anal ys i s of publ i c  revenue s  i n  the NOSR reg i on po i n ts to the feas i b i l i ty of  
impl ement i ng a 100 , 000  BPD devel opment opt ion at  NOSR 1 i f  prov i s i ons for 
front-end fi nanc i ng are real i zed . 

Tabl e 5-26 s hows a proj ecti on of publ i c  revenues assoc i ated wi th 

fac i l i ti es and rel a ted popul at ion i ncreases wi th and wi thout  NOSR devel op­
ment at an ass umed production  capac i ty of 100 , 000 B PD . 

The revenue proj ect i ons shown i n  Tabl e 5-26 compri se the fol l owi ng : 

State Revenues 

o Co rporate i ncome taxes payabl e by the proj ect fac i l i ty operators 

o I nd i v i d ual i ncome taxes payabl e by empl oyees of proj ect fac i l i ti es 
( construc ti on and operati o n s )  and i nd uced work forces 

o Severance taxes payabl e by m i neral proj ects 

o Pub l i c  royal ty payments , where appl i cabl e 
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For 

Years 

1 981 -1 985 

1 986-1 990 

1 991 -1 995 

1 996-2000 
Ul 

I 
(Xl 
-.....J 

Tab l e  5-27 . Net Local  Revenues ( Costs ) i n  Impact Reg i o n  w i th and wi thout 
100 , 000-BPD NOSR Devel opment for the Peri od 1981-2000 ( 1980 Do l l ars , $000)  

Loca l Costs Loca I Revenues Net Loca l Revenues ( Costs ) 

W i thout NOSR W i th NOSR W i thout NOSR W i th NOSR W i thout NOSR W i th NOSR 

679, 356 679, 356 1 98, 452 1 98,452 ( 480, 904 ) ( 480, 904 ) 

838, 354 8 7 5 , 575 652 , 647 655, 491 ( 1 85 , 707 ) ( 220 , 084 ) 

766, 644 980, 342 794 , 771  888, 399 28, 1 27 ( 9 1 , 94» 

592 , 829 693 , 5 1 8  8 1 0 , 550 971 , 570 2 1 7, 72 1  2 78 , 052 



o Sa l es and use taxes payabl e by proj ects and i nd i v i dual s 

o Mi scel l aneous reven ue s ( e . g . , al cohol beverage , motor fuel , and 
c i garette taxes ) 

Local Revenues 

o Ad val orem property taxes on i nd ustr i a l , commerc i a l , and 
res i dent i al property payabl e by proj ects , other b u s i nes ses , and 
i nd i v i d ual s to counti e s , towns , school d i stricts , and spec i a l 
d i stri cts 

o Sa l es and use taxes payab l e  by i nd i v i d ua l s to count ies  and towns , 
where appl i c abl e 

o Mi scel l aneous revenues ( fees , fi nes , other charges ) 

Tabl e 5-27  shows proj ecti ons of the net fi scal effect on l ocal  
commun i ti es i n  the NOSR reg ion  of proj ect acti v i ty ,  both wi th and wi thout 

NOS R devel opment . It shou l d be noted , however , that these proj ections  
i l l ustrate on l y  l ocal  revenue s versu s l ocal  costs and  that no  i ntergovern­

mental transfers are portrayed , and to th i s  extent the proj ections tend to 
overstate the l ocal defi c i ts occ urri ng i n  the earl y years of al l proj ec ts . 

5 . 3 UNAVOI DABLE ADVERSE ENV I RONMENTAL EFFECTS 

If devel oped , eac h tec hnol ogy a l ternati ve woul d have certa i n  adverse 
and unavo i dabl e env i ronmental impacts . Measures are avai l abl e to mi ti gate 
the adverse effects of eac h al ternati ve and are i denti fi ed i n  Secti on 5 . 1 .  
Much of the data presented i n  Sect ion  5 . 1  represent the em i s s i ons wh ich  can 
be expec ted after avai l ab l e control measures have been taken . Th i s  secti on 
i denti f ies those adverse env i ronmental effects wh ich  woul d res ul t from 
impl ementati on of al ternati ves after avai l ab l e control tec hnol og i es and 
other m i ti gat ive measures have been appl i ed .  

As d i sc us sed i n  Section 3 ,  em i ss i ons  must be rel ated to ex i sti ng 
cond i ti ons in order to determi ne env i ronmental impact .  Thi s has been done 

onl y in a general way , as in the case of a i r  qua l i ty i n  wh i c h  model i ng of 
each reference case has not been performed .  However , general impacts have 

been i denti fi ed for eac h al ternati ve to perm i t  compari son , and are pre­
sented and compared bel ow , ba sed on i nformation currently ava i l abl e .  

The unavo i d ab l e adverse env i ronmental effects of the reference cases 
fo r NOSR 1 devel opment and oil  shal e devel opment on other l ands are very 
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s i mi l ar .  Eac h case woul d resu l t i n  some degradati on of  a i r qual i ty after 

control s have been appl i ed .  Ai r pol l ut ion s hou l d not affect the l oc al 
ecol ogy s i gni fi cantl y b ut wi l l  affect v i s i b i l i ty and may al ter scen i c  
v al ues . Water qual i ty s hou l d not be adversel y affected , al though s i gni f­
i cant harm coul d resu l t i f  sp i l l s  occ ur . Decreased water av ai l ab i l i ty may 
have adverse effects on fl ora and fauna , and water u se may adversel y affect 
the hydrol ogy of the area . Hydrol og ic  effects wou l d be h i g h l y  s i gn i fi cant 
because water i s  in short suppl y in thi s reg i on . Large areas wi l l  be 
requ i red' for di sposal of sol i d  waste s . The effecti venes s  of spent shal e 
recl amation i s  uncerta i n .  Spent s hal e wi l l  al ter the topography and c hange 

habi tats , thu s  affec ti ng the occurrence and di stri b ut ion  of some pl ants and 
an imal s .  I ncreased h uman acti v i ty and changes i n  h ab i tats wi l l  affect 

animal commun i ti es and may dec rease popu l ati ons  through  i nc reased compe­
ti tion . H igh  temperature operati ons and fl ammabl e l i qu i ds wi l l  pose safety 
hazard s . Contact wi th hydrocarbons and pol ycyc l i c  organ i c  matter may have 
adverse heal th effects , i ncl ud i ng carc i nogenesi s .  Shal e o i l  appears to 
po se a greater ri sk than conv enti onal petrol eum products but a l esser 
hazard than coal l i qu i ds . Resu l ts are uncertai n  at thi s time but further 

study i s  in progress . Oi l shal e devel opment wi l l  have s i gni fi cant 
soc i oeconomic  impacts d ue to the rural nature of the area to be devel oped . 

Si gn i f icant popu l ati on i ncreases wi l l  p1 ace demands  on commun i ti es to 
prov i de goods and serv i ces . Col ony has p l anned commun i ty devel opment and 
wi l l  prov i de tax revenue s . The ser i o usness of the impact of NOSR 1 devel ­
opment w i l l depend on wh ich  pol i cy opti ons are chosen and on the adequacy 

of Federal I�pact As si stance or payment i n  l i e u  of taxes to hel p commun i ­
ties  cope wi th i ncrea sed demands for serv i ces . I f  NOSR i s  l eased , i t  
shou l d generate suffi c i ent  revenues to cover costs . 

No adverse effects wi l l  resu l t from the reference cases for i ncreased 
conserv ati on . Th i s  al ternati ve sho ul d reduce ai r pol l utant emi s s i ons  from 
the transportat ion sector and resu l t i n  an improvement i n  amb i ent a i r  
qual i ty .  Th i s  al ternati ve  may affect the serv i ce stati on  i ndustry through 
a smal l decrease in ga sol i ne pumped , but  no soc i oeconom ic  anal ys i s  has been 
attempted . 

Ai r qua l i ty may be degraded by combusti on of crude o i l  for steam 
generation for EaR . Thi s  i s  the most s i gn i f icant adverse env i ronmental 
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effect of rec�very of heavy o i l s by steam i nj ection  i n  Kern County ,  
Cal i forni a .  A i r  qual i ty cons i derat ion s  may i n  fact restr ict the l evel of 
EOR production  in Kern County .  There i s  al so a po ss i b i l i ty that water 
qual i ty woul d be degraded by sp i l l s  and by l eakage of produced o i l  or bri ne 

i nto other formati ons through fau l  ty casi ng s .  Large areas of 1 and wi 1 1  be 
requ i red for EOR ,  the prod ucti v i ty of wh ich  may be reduced by EOR acti v i ­

ti es . Workers wi l l  be exposed to safety hazards  rel ated to h i g h  tempera­
ture and press ure operati ons . Contact wi th crude o i l  may al so have adverse 

heal th effects . Soc i oeconom ic  effects of EOR shoul d be m i no r .  

OC S operati ons wi l l  degrade l ocal a i r  and water qual i ty through 
routi ne operat ions  but the impact of th i s  is  not expected to be seri ous . 
Mari ne producti v i ty i s  actual l y  expe( ted to be i ncreased i n  the v i c i n i ty of  
pl atforms because the pl atforms serve as arti fi c i a l  reefs . Di spo sal of 
dri l l i ng muds and c utti ngs and d i sturbance of bottom sed iments d uri ng the 
l ayi ng  of pi pel i nes wi l l  affect benth i c  organ i sms . The most ser ious 
adverse effects w i l l  occur i f  there i s  a l a rge o i l  s p i l l .  Measures may be 
taken to l essen the l i ke l i hood of sp i l l s  occ urri ng but they are not 

compl etel y avo i dabl e .  If a l a rge sp i l l  occurs i t  wi l l  degrade ·water 
qual i ty and po ss i b l y  ai r qual i ty as wel l .  Vo l ati i e  fracti ons  of the crude 
wi l l  have tox ic  effects on organi sms shortl y after the sp i l l  and res i d ues  
may make hab i tats unfi t for several years . If  spi l l ed o i l reaches coastal 
estuari es , a very prod uctive b i ol og i cal commun i ty wou l d  be d i srupted . OCS 
operati ons  po se safety hazards to workers due to the po ssi b i l i t i es of 
fi res , exp l o s i ons and bl owouts on an offs hore pl atform .  Exposure to crude 
o i l  may al so have  adverse heal th effects . OCS devel opment wi l l  take pl ace 
in a devel oped area and shou l d not have s i gn i fi cant soc i oeconom ic  effects . 

Coal l i quefacti on wi l l  degrade a i r and water qual i ty .  Standards for 

particu l ates , S02 ' and photochem i cal ox i dants are al ready exceeded i n  the 
general area . Ai r qua l i ty coul d be further degraded by pl an t emi ss i ons . 
Sul fur d i ox i de emi s s i ons w i l l  comb i ne wi th atmospheric water vapor to 
produce ac i d  rai n  wh i c h  wi l l  further aggravate hi gh  ac i d i ty i n  surface 
waters . Water qual i ty wi l l  be adversely affected by ac i d  m i ne dra i nage 
and , i f  they occ ur , by product spi l l s . A s i gn i fi cant area of  l and wi l l  be 
requ i red for sol i d  waste d i s posal , though not as l a rge an area as i s  
requi red for o i l  sha l e .  Long- term heal th effects are of concern due to the 
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carc i nogen i c  potency of some con sti tuents of l i quefacti on products . 

P rel im i nary data seem to i nd i cate that coal l i qu i ds po se a greater chro n i c  
heal th hazard than shal e oi l o r  petrol eum ( see Secti on  5 . 1 . 6 ) . Carc i nogens 

are conta i ned in some h i gh bo i l i ng products and may al so be rel ea sed i n  
smal l  quanti ti es  as ai r pol l utants . Hi gh  temperature and pressure oper­

ati on s  al so po se safety ha zards . U ndergro und m i n i ng may cause ground 
subsi dence and al so di srupt aqui fers . Coal l i quefacti on  i s  the most l abor­
i ntens i ve al ternati ve and wou l d create a very l arge demand for i ncreased 
goods and serv i ces . Proj ect-generated reven ue s  shou l d not offset the 
publ i c  serv i ce costs and soc i al i mpact of thi s  al ternati ve . 

Producti on of ethanol from gra i n may cause minor  degradati on of a i r 
qual i ty after control s have been appl i ed .  Most ai r emi s s i ons from ethanol 
producti on come from the combusti on of coal to suppl y process heat and 
di sti l l  the prod uct .  Central I l l i no i s i s  nonattai nment for TSP and hydro­

carbons  ( ox i dants ) , and parts of the reg i on  are nonatta i nment for S02 ' 
These are the primary pol l utants from ethanol producti on and may have 
adverse effects . The most si gni f icant water qual i ty effects wi l l  be caused 
by agri c ul tural runoff from the 5 , 000 square m i l es of l and u sed to grow 
corn requ i red by the 50 , 000 BPD ca se . Good management practi ces  can reduce 
thi s impact b ut not avo i d  i t .  Ethanol producti on does not pose ser ious  

. 

heal th or safety hazard s .  Publ i c  serv ice costs wi l l  exceed revenues from 
ethanol production , prod uc i ng an adverse soc i oeconom ic  impact . 

5 . 4  RELATIONSH I P  BETWEEN SHORT-TERM USES OF THE ENV I RONMENT AND THE 
MAI NTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCT I V ITY 

Short-term recovery of shal e oi l on NOSR 1 or  the Col ony s i te may 
adversel y affect the l ong- term producti v i ty of s i gn i fi c ant areas of l and 
requ i red for di sposal of spent shal e .  If  canyons  are used for shal e 
di sposal , the i r fi l l i ng wi l l  el im i nate certa i n  habi tats , thus  decreas i ng 
b i ol og i cal producti v i ty and chang i ng  pl ant and an i mal occ urrence and di s­
tri b uti on . The effecti veness of s pent shal e revegetati on i s  not wel l 
establ i shed . If  groundwater i s  contami nated by l eachates  from spent shal e ,  

thi s w i l l al so reduce l ong-term producti v i ty i n  an area of water scarc i ty .  
Chron i c  heal th effects woul d dec rease human producti v i ty .  The NOSR 1 
appears to be more b i ol og i cal l y  producti ve than the Col ony s i te ,  and 
effects wi l l  therefore be more pronounced . 
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I f  i nc reased conservation  were practi ced i n  pl ace of devel opi ng other 
al ternative energy so urces , the short-term c urta i l ment of resource u se 
wo ul d extend the l ong- term avai l ab i l i ty of energy reso urces . 

Enhanced o i l  recovery i nc reases the amo unt of o i l  recoverabl e from an 
o i l  fi e l d .  EOR may l im i t  the prod ucti v i ty of the surface for uses such as 
farm i ng by cl ose pl acement of abandoned wel l s  and so i l  contam i nation 
resul ti ng from spi l l s . 

A l arge oi l spi l l  duri ng OCS operati ons coul d l ower mari ne produc­
ti v i ty for several years by contam i nati ng hab i tats wi th o i l  res i d ues . If  a 

spi l l were to reach estuarine  areas the i r  producti v i ty mi ght be l owered . 
O i l  may k i l l yo ung fi sh and affect future popul at ions for several years . 

I f  a spi l l  affec ted mar ine  mammal popu l ations , effects coul d l ast for many 
years because the popul ati ons are l ow .  However , OCS product ion al so wi l l  
i nc rease producti v i ty i n  the v ic i n i ty of pl atforms by creati ng  arti fi c i al 
reefs wh ich serve as h ab i tats for many spec i es . Thi s effect woul d l ast as  
l ong as  the pl atforms were i n  pl ace .  

Ac i d  mine  dra i nage assoc i ated wi th coal mi n i ng for l i quefacti on wi l l  
reduce the l o ng-term producti v i ty of surface waters d ue to reduced water 
qual i ty and dec reased b i ol og i cal producti v i ty .  Di sposal  of l arge vol umes 
of waste may affect producti ve u ses of l and and may i nd i rectl y degrade 
water qua l i ty thro ugh l eac h i ng . If  chron ic  heal th effects occ ur due to 
product ion and use of l i qu id  fuel s from coal , l o ng- term human producti v i ty 
wo ul d be adversel y affec ted . 

I n creased use of agri c ul tural l and for corn producti on to produce 
ethanol coul d reduce l ong-term agri cu l tural producti v i ty by remov i ng pl ant 
nutri ents and trace el ements from the so i l . Th i s  effec t can be m i ti gated 
by us i ng good management practices and appl yi ng ferti l i zers . 

One fi nal cons i derati on concern i ng the rel ati onsh i p  between short- term 

use and l o ng- term producti v i ty i s  the effect fos s i l  fuel -deri ved carbon 
d i ox i de ( C02 ) wi l l  have on gl obal cl i mate . Th i s  is currentl y the subj ect 

of much sc i enti fic research and debate . Level s of atmospheri c CO2 are 
ri s i ng ,  and al tho ugh the i n terrel ati onsh i ps are not c l ear , th i s  appears to 
be rel a ted to i ncrea sed combust ion of fos s i l  fuel s and other acti v i ti es 
such as i ncreased cl eari ng of l and . Atmospheri c CO2 hel ps to regul ate the 
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earth ' s temperature . Sc i enti sts bel i eve that a doubl i ng of atmospheri c CO2 
coul d i ncrease s urface temperatures an average of 2 -3°C  wi th effects accen­

tuated in pol ar reg i ons . 1 2  If thi s  were to occur , s i gn i fi cant cl imati c 
changes wou l d fol l ow .  Al though s pec i fic  effects are di fficul t to pred i ct , 

the resu l ts woul d probabl y  dramati cal l y  dec rease l ong- term produc ti v i ty .  
Pol ar ice  woul d mel t ,  rars l ng sea l evel and fl ood i ng l ow-l yi ng areas . 

Cl imates su i tab l e for agri c ul ture wou l d l i ke ly  shi ft northward i nto areas 
h av i ng general l y  poor so i l s ,  thus affecti ng food production . These 
effects , tho ugh uncerta i n ,  warrant seri o us consi derati on . 

Comb ustion  of  50 ,000 to 200 , 000  BPD  of any carbon ba sed fuel i s  a very 
smal l i nc rement of total fuel use and woul d contr ib ute m i n imal l y  to changes 

in atmospheric CO2 concentrati ons . The c umul ati ve effects of g l obal fuel 
con sumpti on , rather than i nc remental changes , wi l l  determ i ne the CO2 bal ­
ance . Neverthel ess , i t  i s  adv i sabl e to compare the rel ative producti on of  
CO2 by the tec hnol ogy al ternati ves . Syntheti c fuel s general l y  rel ease more 

CO2 per uni t energy than other fos s i l  fuel s s uch as natural gas because 
more energy i s  expended i n  produc i ng a usab l e fuel . Producti on of CO2 
roughl y correl ates wi th thermal effi c i ency . Coal l i qu i ds produce the most 
CO2 per uni t  energy . Sha l e o i l al so rel eases rel ati vel y l arge amounts of 
CO2 . Larger amounts than ex pected may be produced by d i rect- fi red retort­
i ng because h i g h  temperatures may cause the carbonate i n  the shal e to break 
down and rel ease CO2 . Oil produced from EOR wi l l  rel ease s i gn i f icantl y 
more CO2 than oi l from OCS producti on because more energy i s  consumed to 
produce the o i l . B i omass i s  a renewabl e energy so urce . Thi s means that 
CO2 rel eased duri ng ethanol  producti on and combusti on wi l l  be equal to CO2 
ab sorbed by corn grown to produce ethanol . However , a s i gn i f icant amount 
of  fue l  wi l l  be used to harvest the ' corn , and coal  wi l l  be burned to di s­

ti l l  the product . Con servation wi l l  resu l t i n  d i rect reducti ons of CO2 
rel ease to the atmosphere . Devel opment of one al ternati ve energy source i n  
pl ace of another w i l l h ave an i ncremental effect on the atmospheri c CO2 
bal ance . The si gn i fi cance of the effects wi l l  depend upon the rel ati ve 
contr ibut ion the fuel makes to gl obal energy consumpti on and the amo unt of  
CO2 it  rel eases per un i t  of energy . 
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5 . 5  I RREVERS I BLE AND I RRETR I E VABLE COMM ITMENTS OF RESOURCES 

Oi l  shal e devel opment on e i ther NOSR 1 or the Dow West s i te ( Col ony ) 
wi l l  con sti tute an i rreversi bl e and i rretr ievabl e comm i tment of h i gh grade 

o i l  shal e depos i ts .  Devel opment al so w i l l enta i l  a commi tment of sUb stan­
ti al water and ai r resources for the l i fe of the proj ects . The c l ean a i r 
i ncrement u sed by e i ther of these proj ects woul d not be ava i l abl e to other 
i ndustr ie s  wh i l e  the proj ects are operati onal . Land requ i red for spent  
s hal e d i sposal a l  so wi l l  be  i rrevers i bl y  and i rretri evably conmi tted to o i l  
shal e devel opment .  Su rface uses such a s  grazi ng and hunti ng wi l l  not be 
pos s i bl e  in the immed i ate v i c i n i ty of the fac i l i ty .  Acti v i t i es such a s  
expl orati on for o i l  and gas wi l l  not b e  precl uded by o i l  shal e devel opment . 

I ncrea sed con servation wi l l  reduce i rrevers i bl e and i rretri ev abl e 
commi tments of resources by postpo n i ng the i r  use . 

The o i l  produced and consumed by EOR woul d be i rrevers i bly  and 
i rretri evab ly  commi tted . Water reso urces  al so woul d be comm i tted to EOR 
duri ng the proj ect operati6n . Cl ean a i r  i ncrements may be u sed up by EOR 
i n  Kern County duri ng operati on and woul d be unava i l ab l e for other uses 
unti l  the proj ect ended . 

Oi l recovered through OCS production  woul d be unavai l abl e to future 
generati ons . 

Coal l i quefacti on wi l l  requ i re comm i tments of coal and water . Land 
areas al so wou l d be requ i red for sol i d  waste di sposal . Air qual i ty i ncre­

ments woul d be comm i tted duri ng  proj ect operati on . 

B i omass convers ion requ i res commi tments of water and corn . Other 
comm i tments , i nc l ud i ng l and for corn producti on , are revers i b l e after 
proj ect operation ends . The corn u sed as a feedstock i s  a renewabl e 
resource . That  corn , of  course , woul d not be avai l abl e as  food . However , 
the byproduct ,  d i st i l l er ' s  dark gra i n , i s  u sabl e as  an animal feed 
suppl ement .  

The energy al ternati ves requ l rl ng l arge fac i l i ti es--coal l i quefacti on , 
o i l  s hal e and b i omas s/ al cohol - -wi l l  d i vert both capi tal and manpower from 

other devel opment and acti v i ti es , i nc l udi ng the poss i b l e d i versi on of 
agricul  tural 1 abor to o i l  s hal e j obs . 
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5 . 6  COORD I NAT ION W ITH FEDERAL , REGI ONAL , STATE AND LOCAL LAND USE PLANS , 
POL I C I ES AND CONTROLS 

Spec i fi c  coord i nati on wi th l and use pl ans , pol i c i e s  and control s are 
not addressed because of the hypotheti cal or tentati ve nature of the 
reference case s . Any actual proposal s for devel opment must be coordi nated 
wi th federal , state and l ocal governments and must meet al l appl i c abl e 
governmental standards and requ i rements . Other requi rements for 
coord i nati on wi l l  be addres sed i n  a future s i te- and proces s- s pec i fi c  E I S .  

No federal perm i ts ,  l i cen se s , o r  other enti tl ements are necessary to 

make the pol i cy dec i s i on addres sed by thi s  E I S .  Before actual devel opment 
of NOSR 1 0 i l shal e reserves may beg i n , Congress i onal  approv al of produc­
t ion woul d be obta i ned , as wel l as a n umber of federal and state permi ts . 
Federal and state perm i ts al so woul d be requ i red pri or  to devel opment of 
the other technol ogy al ternati ves . The spec i fic  perm i ts wh ich  woul d be 
requ i red are not detai l ed i n  th i s  E I S  d ue to the general nature of the 
dec i s i on addres sed by i t  and the fact that perm i t  requ i rements w i l l d i ffer 
i n  d i fferent areas for var i o us al ternati ves . 

5 . 7  OTHER FACTORS 

5 . 7 . 1  Energy Requ i rements and Conservati on P otenti al s 

The energy requ i rements of the tec hnol ogy al ternati ves are represented 

by process  thermal effi c i ency i n  the technol ogy confi g urati ons  in Appendi x  
B .  Thi s i n formation i s  compared for the various  al ternati ves i n  Section  

3 . 8 .  I ncreased conserv ati on wi l l  resu l t i n  energy resource 
sav i ngs . Conservat ion potenti al s of the other al ternati ves have not been 

anal yzed in thi s  doc umen t .  

5 . 7 . 2  H i stori c a n d  Cu l tural Resources ,  U rban Qual i ty ,  a n d  the Des i gn of 
the B ui l t E nv i ronment 

Hi stori c and c ul tural reso urces ,  urban qual i ty ,  and the des i gn of the 
b u i l t env i ronment h ave not been con s i dered i n  thi s doc ument . These con­
cerns are si te- spec i fi c  in nature and wi l l  be con si dered i n  a s i te- spec i fi c  
E I S  for NOSR 1 devel opment . General l y ,  energy devel opment wi l l  occur i n  
rural l ocati ons  rather than urban areas and sho ul d not adversel y affect 
urban qual i ty .  S i te- spec i fi c  h i storic  and c ul tural re so u rces wi l l  be 
i denti fi ed for NOSR 1 for cons i derati on i n  a future s i te- spec i fi c  E I S .  
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6 .  PREPARERS 
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S i l awsky of the Office of Nav al Petrol eum and O i l Shal e Re serves , DOE , by 

TRW Energy Department Group , McLean , V i rg i n i a ,  under i ts Management Support 
and Systems Eng i neeri ng Contract No . DE-ACOl -78RA32012 . No tes on Mr . 
S i l awsky and on the pri nci pal TRW contri b u tors for parti cu l ar areas fol l ow 
bel ow.  
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K .  J .  Gu i naw 

Donal d S i l awsky j oi ned the Office of Nav al Pet�ol eum and O i l  Shal e 
Reserves  i n  1980 . As P rogram Manager for Env i ronmental Affai rs , he 
oversees al l env i ronmental acti v i t i es for thi s offi ce . Mr . S i l awsky 
prev i ous l y hel d pos i ti on s  wi th DOE t s  N EPA Affa i rs D i v i si on and the U . S .  
Env i ronmental P rotection  Agency , and wi th the Naval  Sh i p Research  & 
Devel opment Cente r .  Mr . Si l awsky recei ved a B . S .  degree i n  P hys i c s  i n  1 969 

and a Masters degree i n  Engi neeri ng i n  1 97 1 ,  both from Stevens I n sti tute . 
I n  1977 , he recei ved a J ur i s Doc tor degree from Cathol i c  U n i vers i ty ,  and i s  
a member of the Di stri ct of Col umb i a  B ar .  
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Herman I .  Leon , Proj ect Manager , has  35  years of  exper i enc e .  He 
recei ved h i s Ph . D .  i n  eng i neeri ng at  UCLA i n  1 95 5 .  S i nce 1 97 5 ,  he has  
performed systems anal yses and  proj ect management functi on s  in  a vari ety of 
energy acti v i ti es ,  i ncl ud i ng an el ectric  uti l i ty technol ogy a s sessment , 

energy cycl e anal yses , v ar i o us tec hnol ogy asses sments and pri or i ty stud i es , 
and fuel price and ava i l ab i l i ty forecasts . He has been a s s i gned to the 
NOSR proj ect si nce i ts i ncept i o n  i n  1 978 . 

Dav i d  D .  Ev ans , sen i or c hemi st , Deputy Proj ect Manager , has  1 5  years 
of experi ence , rece i v i ng h i s B . S . i n  chemi stry at George Washi ngton 
Uni vers i ty .  He has worked on energy proj ects s i nce 1974 ,  perfo rm i ng a w i de 
vari ety of program pl ann i ng and techn i cal stud ies  i n  var i o us foss i l energy 
areas , wi th s pec i al empha si s on petrol e um and syntheti c  fuel s .  

Le sl i e  L .  Meyer , env i ronmental i st ,  has had si x years of experi ence 
s i nce rece i v i ng h i s B . S .  in b i ol ogy from the Col l ege of W i l l i am and Mary i n  
1976 . He spent two years  wi th the Sm i th son i an I n st i tuti o n ' s Chesapeake Bay 

Center for Env i ronmental Stu d i es , performi ng water , so i l , and pl ant anal y­
ses i n  a study of d i ffuse so urces  of pol l ut ion . He was respons i bl e for a 
so i l  mo i sture and temperature measurements proj ect , and for a forest pro­
ducti v i ty i nvesti gati on . Mo st recentl y ,  he ha s been conducti ng env i ronmen­
tal i mpact a s sessments of energy technol og i es and prov i d i ng env i ronmental 
anal ys i s support to energy strategy stud i e s . 

Preston  D .  J un k i n  i s  a 1977 graduate of the Col l ege of W i l l i am and 
Mary ,  where he recei ved a B . S . degree in b i ology . Fol l owi ng  graduati on , he 

worked for L i tton B i onetics where he d i d  tox i col ogy research on i nd u str i al 
waste s , i nc l uding  shal e o i l  producti on  byproducts . Si nce J u l y  1979  he ha s 
worked on several TRW stu d i es , i ncl u d i ng impacts of proposed DOE proj ects  
rel ati ng to enhanced oi l recovery ,  methane dra i nage and oi l  shal e 

devel opment . 

J ohn Dad i an i , sen i o r  env i ronmental sc i enti st , has 15  years of  
exper i ence . He has a B . S .  i n  b i ol ogy from Frederick  Col l ege and an  M . S .  i n  
env i ronmental sci ence from Tul ane . He i s  c urrentl y the task  manager for 
the NOSR a i r  qual i ty and meteorol ogy mon i tor i ng program , and the ba sel i ne 
env i ronmental characteri zati on program . He ha s been i nvol ved i n  other o i l  
shal e proj ects as  wel l as  m i n eral s m i n i ng ,  undergro und coal gas i f icati on , 
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and cogenerati on . Work i n  these areas has i nc l uded a i r qual i ty moni tori ng , 
impact a s sessment , perm i t  support , and regu l atory anal ysi s .  

Robert F . Rob i n son , sen i or econom i st , has 15  years of experi ence . He 
recei ved hi s M . A .  i n  economics  from the Un i vers i ty of New Mex i c o .  He has 
been i nvol ved conti nuous l y  in soc i oeconom ic- rel ated ac ti v i ti es , and 
c urrentl y  i s  a v i ce pres i dent at Tosco Foundat ion i n  Bo ul der , Col orado , 
respons i b l e for the i r growth mon i tori ng ,  forecasti ng and impac t assessment 
system . Wi th the - Col orado West Area Co unc i l  of Governments , he devel oped a 

computer-based model for forecasti ng econom ic  and popu l ati on  growth . At 
Dames and Moore , he performed a v ari ety of studi es i n  eng i neeri ng econom i c s  

and i n  env i ronmental anal ysi s i n  env i ronmental and appl i ed earth sc i ences 
proj ects , i ncl ud i ng soc i oeconom ic  ba sel i ne and impact stud i es for several 
water , petrol eum , uran i um ,  coal and copper proj ects i n  Co l orado , and soc i o­
economic impact compari sons of al ternati ve energy sources for el ectr i c  
generati on . He al so was respons i bl e for a var i ety of ac ti v i ti es for the 

c i ty and county of Denver , i ncl ud i ng hous i ng ,  econom ic  devel opment and 
soc i al serv ice  programs , and the devel opment of the requ i red l eg i s l ati on . 

W .  L .  Bowl i ng ,  sen i or staff eng i neer , has 35  years of ex peri ence . He 
recei ved hi s B . S .  i n  el ec tri cal eng i neeri ng from the U n i versi ty of 
Okl ahoma . He has had l i ne superv i sor respons i b i l i ty ,  and performed a 
vari ety of new busi ness venture stud i es for several fi rms . Si nce 1975 , he 
has done energy pl ann i ng and anal ysi s i n  l eg i sl at ion and l o ng-r�nge strat­
eg i e s  for foss i l  energy programs , and managed petrol eum market stud i es . 

Frederi c k  P .  Hayoz ,  econom ic  anal yst , has 1 7  years of ex peri ence . He 
recei ved hi s M . S .  i n  chemical  eng i neeri ng from Purdue U n i v ersi ty i n  1971 . 
He has performed extens i ve econom ic  anal ysi s i n  a v ar i ety of energy f i el ds ,  
i ncl ud i ng methane- from-coal tec hnol ogy and ethanol producti on . He has 
hel ped establ i sh econom i c  g u i del i nes for computi ng synfuel s costs and for 
consi stent compari sons wi th al ternati ve tec hnol og ies . 

Kev i n  J .  Gu i naw,  env i ronmental pl anner , recei ved a B . S . i n  econom i c s  
from St . Peter ' s  Col l ege and a masters degree i n  U rban Pl ann i ng and Pol i cy 
Dev el opment from Rutgers Un i versi ty .  He has e i g ht years of ex peri ence and 
i s  the task manager for the Naval Oi l Shal e Re serv es soc i oeconom ic  anal ys i s  

wi th TRW . He has prev i o u sl y  performed n umerous env i ronmental and soc i o­
econom ic  stud i es , i nc l ud i ng a compari son of the env i ronmental impacts 
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generated by maj or synthetic  fuel technol og i e s , preparati on  of  env i ron­
men tal mon i tor i ng pl ans for a pro posed o i l  shal e proj ect and an a ssessment 
of  l oc al commun i ty energy use and al ternati ve  supp l y  opt i o n s . 

L i nd say M .  Ti pton , head of env i ronmental anal ys i s ,  has 1 4  years of  
experi enc e .  She  rec e i ved her B . S .  i n  b i oc hemi stry a t  the U n i vers i ty of  
New Mex i co i n  1 968 , and has worked cont i n uo u sl y  i n  env i ronmental acti v­

i ti es , i nc l ud i ng devel opi ng an a i r pol l uti on l aboratory for the New Mex ico  
Env i ronmental Improvement Agency . Wi th the Col orado Department of Heal th , 

Ai r Pol l uti on Control D i v i si on , she contr i b uted to vehi c l e pol l ut ion  
control l eg i sl a ti on , d i rected a techn i cal rev i ew of env i ronmental impac t  
statements , env i ronmental assessments , l and use pl ans  and publ i c  transpor­
tat ion fac i l i ty pl ans .  At FEA,  she contr i b uted to the prel i m i nary stud i es 

supporti ng orders converti ng power pl ants from oi l and gas to coal . At 
TRW , she was the env i ronmental pl anner for the Denver rap i d  tran s i t  system 
proj ect ,  and has undertaken many env i ronmental impact anal yses of coal ­
convers i on proj ects . She has contr i b uted to DOE fos s i l  energy program 
env i ronmental acti v i ty pl ann i ng ,  i nc l ud i ng env i ronmental devel opment pl ans 
for l i quefact i on and h i gh and l ow Btu gas i f icat ion proj ects . She has made 
exten s i ve  assessments of env i ronmental consequences of energy devel opment 
in al l major energy technol og i es for several DOE stu d i es . 
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APPEND I X  A 

DESCR I PT ION OF THE AFFECTED ENV I RONMENT : 
NON-REFERENCE CASE ALTERNAT I VES 

The spec i fi c  envi ronments wh i ch woul d be affected by the sel ected 
reference case al ternati ves are descri bed i n  the ma i n  body of th i s  
documen t .  The fo l l owi ng d i scus s i on presents a broader descri pti on , 
en compass i ng major areas of the nati on whi ch  coul d be affected by each 
energy al tern at i ve . These i ncl ude the Green R i ver Formati on in Col orado , 
Utah and Wyomi ng  ( o i l  s ha l e product i on ) ;  var i ous o i l produc i ng  reg i ons , 
both ons hore and offshore { EOR and OCS o i l  product i on ) ; eastern Utah ( tar 
san ds ) ;  the major coa l - producing  reg i ons ( l i quefact i on ) ; and agri cul tura l /  
s i l v i cul tural centers ( b i omass/al coho l ) .  

A . l LANDS OTHER  THAN NOSR 1 

O i l  s ha l e deve l opmen t  on l ands  other than NOSR 1 cou l d affect most  
other areas overl y i ng the 1 6 , 500 square mi l e  Green R i ver Formati on , wh i ch 
i ncl udes sect i on s  of Uta h ,  Col orado and �<Jyomi n g .  The th i nness of  eastern 
Devon i a n  b l ack  shal es ma kes the i r  near-term expl orat i on unl i ke l y .  Most  
deve l opment of the  Green R i ver Formati on wi l l  concentrate i n  the P i ceance 
Ba s i n  of Col orado , wh i ch conta i ns 85 percent of known h i gh -grade oi l s ha l e  
i n  the reg i on .  

Found i n  marl stone beds , the o i l  s ha l es were depos i ted duri ng  the 

Terti ary peri od , duri ng wh i ch a vas t  l a ke covered most  of the a rea . Sub­
sequent upl i ft i ng  fol l owed by eros i on of the l ess-res i s tant sediments l eft 
an area domi nated by steep c l i ffs r i s i n g  several thousand feet above sea 
l evel . E l evati on ranges from 5 , 000 to 1 3 , 000 feet . Se i smi c act i vi ty 
i s  m i n ima l  throughout mos t  of the area , i ncrea s i ng s l i ghtly i n  the Utah 
porti on .  

The cl imate i s  sem i ar i d to ari d , w i th annual  preci p i tat i on rang i ng  
from 1 2  to  24 i n ches i n  the P i ceance Bas i n  of Col orado , to 7 to  2 1  i nches 
in the Green Ri ver and Was ha k i e  Bas i n s  of Wyoming . Water suppl i es depend  
upon major ri vers i n  the  area , whi ch i n cl ude the  Co l orado , Green , Wh i te 
and Yampa R i vers . Most s treams are i ntermi ttent .  Al most  a l l s urface water 
is part of the Upper  Col orado R i ver Bas i n  system . Water fl ow i s  extremely 
var i abl e and subj ect to sa l i n i ty probl ems . Water i s  l arge ly  commi tted to 
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i rri gat i on and stock wateri ng . Groundwater avai l ab i l i ty varies  throughout 
the reg i on ,  and has not been thoroug hly stud i ed i n  most areas . It appears 
to be more ab undant in Col orado ' s  P i ceance Ba s i n ,  where it  is grossl y 
d i v i ded i nto u pper and l ower a q u i fers , spl it  by the Mahogany zone . Gro u nd­
water qual i ty tend s to be l ow througho ut the oi l shal e reg ion  and h i g h  i n  
total d i ssol ved sol ids  and sal i n i ty .  

Ai r qual i ty i s  very good throughout most of the  area . Occas i onal 
short- term v i ol ati ons occ ur as the resul t of natural d ust ( total s uspended 
pa rt i c ul ates ) and hydrocarbon aerosol s ( non-methane hydrocarbons ) .  Local 
areas i n  Sweetwater Co unty , Wy om i ng ,  and Grand J u nct i on ,  Col orado , are 
des i gnated as non-attai nment for TSP .  There are 24 mandatory Cl ass  I areas 
i n  Col orado , Utah , and Wyom i ng ,  two of which are w i th i n  the oi l  shal e 
reg ion . 

Reg i onal temperatures range from -9 . 4F to 72 . 3F ( annual  mi n imum and 
max imum ) , w i th t he number of fro st- free days v ary i ng from 90 to 1 90 days/  
year , depend i ng on  l ocat i on and al t i tude . Di stri b ut i on of the sparse 
vegetati onal cover i s  determi ned c h i efl y by to pog raphy and water re q u i re ­
ments . Sage brush , l ow shrubs and grasses predom i nate i n  t he  l ower 
reg i ons , wh i l e  smal l trees such as p i non p i nes and j u n i pers are scattered 
througho ut . The P iceance Bas i n  is the wi nteri ng ground for a maj or herd of 
mu l e  deer . W i l d  horses are fo und i n  the o i l  shal e reg i on ,  c h i efly i n  
Wyom i ng .  Four endangered spec i es ,  the bl ack-footed ferret , the bal d eagl e , 

the Ameri can peregri ne fal con and the whoo p i ng crane ( m i gratory ) al so l i ve  
i n  the  oi l shal e reg i on .  The human po pu l at i on dens i ty i s  qu i te l ow 
throug ho ut most of the area , and i ncl udes a sma i l  I nd i an group  i n  Utah . 

A. 2 ENHANCED O I L  RECOVERY 

Enhanced Oi l Recovery ( EOR ) has the potent i a l to affect al l U . S . 
i nl and o i l � produc i ng reg i ons , and some offs hore s i tes . Th i s  d i sc us s i on 
foc uses on fi ve maj or oi l - prod uc i ng reg i ons : so uthern Cal i forn i a ;  
Ok l ahoma-Texas-Lo u i s i ana ; the Roc ky Mo unta i ns ;  the M i dwest , and Appal ac h i a .  

Ca l i forn i a  

Large quant i t i es of heavy oi l i n  southern Cal i forn i a  make th i s  reg i on 
a prime area for enhanced o i l  rec overy . Most of the o i l  l i es i n  the 12- to 
20-mi l e-wi de coastal pl an of the Los Angel es Bas i n ,  wh i c h  is covered by 
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th i c k  al l uv ia l depos i t s  cons i st i ng of sand , si l t ,  c l ay ,  and gravel . 
Approximatel y 98 percent of the o i l  i s  l ocated i n  sand or sand stone . 

�,aj or fau l ts  l i e across  the Los Angel es  Ba s i n  i n  a northwest 
d i rect i on ,  a nd the area has a h i g h  sei sm i c  ri sk potent i al .  Extens ive o i l 
fi el d operat i ons  i n  the area have resul ted i n  ground sub s i dence of up to 29  
feet . However , repressuri ng efforts have arrested the sub si dence and i n  
some areas have produced a smal l degree of rebound . 

Harbor water qual ity , once damag ed by d i sc harges of oxygen-defi c i ent 
oi l wel l bri nes , has l argel y recovered now that these pract i ces are banned . 
Man-made i s l ands produce offshore o i l , wh ich i s  g eneral l y  bro ug ht ashore by 
pi pes buri ed beneath the harbor bottom s .  

Due to extens ive dev e l opment , maj or o i l - produc i ng areas are l argel y 

devo i d  of al l but domest i c  an i mal s and extremel y to l erant pl ant spec i es .  
Em i ss i ons from v eh i cl es and maj or metropol itan areas have comb i ned w i th l ow 
wi nd speed s and temperature i nvers i on s  to create areas bl i g hted. by frequent 
a i r  pol l ut i on ep i sodes . Standards for photochem i ca l  ox i dants ,  N02 and  CO 
genera l l y  are v io l a ted throughout the So uth  Coast Ai r ba s i n .  Several 
mandatory C l a s s  I a reas ex i st i n  southern Cal i fo rn i a .  

Texas , L ou i s i ana and Ok l ahoma 

A l arge port i on of the nat i on ' s oi l ori g i nates i n  the tri - state reg ion  
of Texas , Lo u i s i ana and Okl ahoma , w i th some product i on from other nearby 
states . Southeast Texas  and Loui s i ana share a number of characteri st i c s , 

and are d i sc ussed separately from the m i d- cont i nental reg i on of West 
Texas-Ok l ahoma .  

G u 1  f C oast 

The Gu l f  Coast i n  Southeast Texas and Loui s i ana contai ns seri es of l ow 
ri dges paral l el to the coast , fl atl and s  and wetl ands . O i l  reservoi rs may 
occ ur at depths  of 22 , 000 feet . Numerous sal t domes are fo und i n  the 
reg i on ,  espec i a l l y  i n  Lo u i s i ana . Fa ul t zones runn i ng east-west occ ur i n  

the Loui s i ana coastal pl a i n .  The Ba1 cones fau l t  borders the Texas  coastal 
p1 a i n . 

The Gu l f  Coast ex peri ences cons i derab l y  more ra i nfal l than the mid­
cont i nental o i l  reg i on ,  w i th ann ual av erages of 24 to 56 i nches in Texas  
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and 48 to 64 i nc hes i n  Lou i s i a na . Tropi cal  storm s  are not uncommon , and 

hurri ca nes occ ur on the average of once ev ery fo ur years . Sev eral areas i n  

Lou i s i ana and Tex as have non- atta i nment st atus  for photochem ica l  ox idants . 

Part ic u l ates are a probl em i n  some Texas coastal  areas . Al t ho ug h  the 

M i s s i s s i p p i  R i ver traverses the reg i on , water qua l i ty i s  poor  near  i nd us­

t ri al and u rban centers . Coastal  a q u i fers s uffer from i ntr u s i on of ocean 

water and sal t dome contam i nat i on .  However , groundwater qua l i ty i s  good i n  

nort hern Lo u i s i a na ,  and av a i l abl e i n  n umero us a q u i fers . Exten s i v e  

groundwater usage and oi l prod uct i on are bl amed fo r s i g n i f i cant sub s i dence 

in  t he Tex as Gul f Coa st . Sev eral end angered animal  s pec i es res i de in  the  

two states . 

Oi l prod uct i on i s  a maj or i nd ustry i n  bot h Tex as and Lou i s i ana , 

emp l oy i ng 1 50 , 000 and 62 , 000 workers res pect i vel y .  H i g h  u nemp l oyment 

characteri zes the reg i on , pa rt i c u l a rl y  Lo u i s i a na ,  where i t  reaches 10 
percent i n  some pari s hes ( co u nt i es ) . 

M i d-C ont i nent a l  Regi on 

The oi l prod uc i ng port i on of West Tex as and Ok l a homa is cons i derab l y  

dri er t han t he Gul f Coast reg i on ,  recei v i ng 1 6  to 20 i nc hes o f  ra i n  

annua l l y . O i l reservo i rs are com po sed ch i efl y of sand stone or carbonate .  

Geol ogy i s  part i c u l arl y  compl ex i n  Ok l a homa ,  where reserv o i rs may be 

present at several  l evel s i n  a s i ngl e fi e l d .  A n umber of maj or faul ts  

occ ur i n  the reg i on .  Earthqua ke potent i al i s  l ow ,  bec om i ng moderate onl y 

i n  Nort h  Central Ok l a hom a .  

Water ava i l ab i l i ty i s  a seri ous probl em i n  West Tex as and western 

Ok l ahoma .  Num ero us a q u i fers prod uce usabl e water , b ut are in d a nger o f  

dep l et i on .  Surface and groundwater qual i ty v ari es  con s i derab l y  i n  the 

reg i on ,  w i th deg radati on occ u rri ng as t he resul t of both ma n-made ( e . g . , 

oi l wel l s ) and natural ( e . g . , sal t depos i ts )  causes . 

A i r  q u al i ty i s  g eneral l y  good , al t ho ug h  TS P ,  p hotoc hem i cal ox i d ants 

and ca rbon monox ide  standard s  are v i o l ated in  certai n urban sect i ons  of 

Ok l a homa . Sev eral mandatory Cl ass I areas are l ocated i n  t he reg i on .  

Tex as i s  the nat i on ' s  l a rgest oi l prod ucer , wh i l e  Ok l a homa ra nks  

fo u rth . The maj ority of t he l and a rea i n  both states i s  dev oted to 

ag ri c ul ture , and is ch i efl y used for gra z i ng .  
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M i dwest : I l l i no i s 

The vast maj ori ty of Mi dwestern oi l i s  l ocated i n  so ut hern I l l i no i s ,  

where i t  i s  fo u nd mo stl y i n  u pper M i s s i s s i pp i an sand stones and l ower 

M i s s i ss i pp i an  l i mestones and sand s .  Reg i onal  to pography con s i sts  mostl y of 

l eve l  or rol l i ng pl a i ns .  N umero u s  fau l ts occ ur  i n  the I l l i no i s  Bas i n , 

wh i c h  i s  con s i dered to have a moderate sei smic  ri sk  potent i al . E i g hty 

percent of the state ' s l and area i s  devoted to agr ic u l ture .  

Water i s  ab und ant i n  the reg i o n . Maj or aqui fers are fo und i n  

u ncon sol i dated gl ac i al dri ft and a l l uv i al depo s i ts ,  and i n  bedroc k .  

Howev er , certa i n  pa rts of central and so uthern I l l i no i s l ac k  s uffi c i ent 

g ro u ndwater for m u ni c i pal - i nd ustri al  u ses .  The so utheastern part of 

I l l i no i s is i n  the Oh i o  R i ver Bas i n ,  wh i l e  the rest  of the state l i es i n  

the u pper M i s s i ss i ppi R i v er B a s i n .  S urface water q ual i ty v ar i es con s i d­

erab l y , dependi ng on the rate of fl ow. Runoffs from agr i c ul ture and coal 

m i n i ng contrib ute to v i ol at i ons of standard s , and i n  some c a ses have 

affected gro undwater . The  cl i mate in  the oi l - prod uc i ng pa rt of the  state 

i s  l ess  harsh than the northern part , w i th an av erage ann u al s nowfal l of 1 2  

i nches . 

Al though  a i r qual i ty i n  the oi l - prod uc i ng reg i o n  i s  cons i derab l y  

better than i n  the northern part o f  the state , sev eral co u nt i es i n  so uthern 

and central I l l i no i s v i o l ate standard s  fo r TSP and/ or photochem i c al oxi ­

d ants . No m a ndatory Cl a ss I areas ex i st i n  the state . Sl i g htl y ov er 10 

percent of the po pu l at i on res i des  in  the so uthern part of the state , wh i l e  

83 percent l i ves i n  u rban  areas , predom i nantl y i n  the north . O i l  

product i on i n  1978 empl oyed 5 , 753 workers . Several endangered b i rd spe c i es  

i nh ab it  t he state . 

Appa l ach i an Regi on  

The mai n  oi l - beari ng prov i nce in  the  Ap pal ach i an reg i o n  i s  fo und i n  
the 40- to 70-mi l e  wi de geosyncl i ne wh i c h  trends i n  a SW d i rect i on  from 

So ut hwestern Pennsyl van i a  to West  V i rg i n i a .  The area i s  part of the 

A ppal ac h i an P l ateau , a nd con s i sts of a seri es of ri dges , footh i l l s and 

val l eys . No maj or fau l ts occ ur i n  the area , and the cl i mate i s  mi l d ,  

tend i ng toward more sev ere w i nters i n  the northern port i on .  Rel at i v el y 

h i g h  to pog ra ph i c  re l i ef has concentrated urban centers , i nd ustry and 
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agri c u l ture i n  the fl ood pl a i ns  and ot her l ow areas .  Mi n i ng i s  a l ead i ng 

i nd u stry , prod u c i ng coal , gas , l im estone , s a nd , g ravel , a nd s al t .  

Numero us reg i onal  non-atta i nment areas ex i st for part i c u l ates and 

p hotoc hem i cal ox i d ants , w i th fewer non- atta i nment areas for S02 . Sev eral 

mandatory Cl a s s  I a reas  are fo und i n  West V i rg i n i a .  Runoff from coal 

m i n i ng and agr icu l ture h as resu l t ed i n  water qual i ty degrad at i on i n  some 

areas , where total  and fecal  co l i form ,  i ron , and mang anese are fo und i n  

h i g h  concentrat i ons . The Monong ahel a R i v er i n  West V i rg i n i a  i s  

pa rt i c u l arl y affected by m i n i ng .  

R ocky Mou nta i n  R eg i on 

Oi l reserv es i n  th i s  reg i o n  remai n l a rg el y  untapped , ev en by pr i mary 

m ethods of recovery , b ut the a rea i s  ra p i dl y  i ncrea s i ng i ts rol e i n  energy 

prod uct i on .  Wyom i ng i s  the l ead i ng oi l producer , o i l be i ng freque ntl y  

fo und i n  fo l ded a nt i c1 i na1 tra ps . Thr u st fau l ts are fo u nd thro ug ho ut the 

reg i o n , wh i c h  is  cons i dered as a l ow to moderate sei sm i c  ri s k .  However , 

fl u i d  i nj ec t i on i n  the area h as resu l ted i n  m i nor eart hq ua k es . 

Reg i onal  to pog raphy cons i st s  of h i g h  mounta i n  ra nges and steep ri ver 

v a l l eys , y i e l d i ng to p l a i ns i n  the east . W i 1 d1 i �e is ab u ndant , and 

i nc l udes several endangered spe c i es ( e . g . , the bl ack -footed ferret and the 

Northern Roc ky Mo u nt a i n  wol f) . Ye l l owstone and G rand Teton Nat i onal  Parks  

are  l ocated in  Wyom i ng ,  as  wel l as  s ix  nat i onal  forest s .  

Ov era l l a i r  qual ity i s  excel l ent , w i th most areas i n  att a i nment , 

except for a few i nd ustr i al i zed sectors . Several mandatory Cl a s s  I a reas  

are l ocated in  t he reg i on .  Surface water ori g i nates l argely from snowmel t ,  

tho ugh  groundwater i s  the maj or so urce i n  l ate  summer , wi nter and fal l .  

S urface water q ual i ty i s  g enera l l y  good ; howev er , i rri g at i on retu rn and 

eros i on have l ed to sed i mentat i on , turb i d i ty and sal i n i ty i n  some areas .  

Trace m et al concent rat i ons are h i g h  i n  both s o i l  and water . Gro u ndwater i s  

used ch i efl y fo r rural domes t i c  and l i vestock  supp l i e s .  Tot al  d i sso l ved 

sol i d s  av erage 500 ppm i n  Wyom i ng at de pths  l ess  t han 1 , 000 feet , 

i nc reas i ng to greater than  2 , 000 p pm i n  deeper aqu l fe rs . 

A s parse po pu l at i on of 3 . 4/ square m i l e  ( Wyom i ng ,  1 970 ) a l ready h as 

created probl ems i n  areas  undergo i ng rap i d  energy i nd ustry devel opment . At 

t imes , po pu l at i ons g row fa ster than waste water t reatment ca pac ity or other 
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v i tal serv ic es . I n  197 7 ,  12 , 000 workers were empl oyed i n  oi l and gas 

prod uct i on .  M i neral prod u ct i on i s  the l a rgest Wyom i ng i nd u stry i n  tax 

dol l a rs generated . 

A. 3 OUTER CONT I NENTAL SHELF (OCS)  O I L  PRODUCT ION 

Outer Conti nental Shel f o i l  product i on i s  potent i a l l y abl e to affect 

mari ne and coastal  env i ronments of the Cont i nental Un i ted States and 

Al aska . Th i s  sect i�n g i ves br ief desc ri pt i ons of potent i al OCS o i l  wel l 

s i tes  ( other  than  the Gu l f  of Mex i c o ) , centeri ng on the reg i on ' s meteor­

ol ogy and b a s i c  oceanog ra phy . The OCS i s  d i sc u ssed u nder t he fol l ow i ng 

reg i onal  di v i s i ons : Atl ant i c ;  Pac i f i c ;  Sout hern Al aska ; Beri ng Sea , and 

Arc t i c .  Reg i onal d i sc u s s i ons  do not imp ly  the pre sence of prov en reserv e s  

i n  eac h  reg i on . The Gu l f  o f  Mex i c o  i s  di sc us sed i n  Sect i on 4 . 5 .  

At l ant i c  R eg i on 

Th e grad ua l sl ope of the Atl ant i c  Cont i nental Shel f i s  broken by 190 

canyons . Mass sed i ment movement may occ ur at canyon head s  or at the u p per 

s l o pe s  as the res u l t  of natura l  underwater or s urface phenomena . M i gra to ry sand 

waves and strong t i dal  c u rrents occ ur i n  the north Atl ant i c  reg i on .  Except 

fo r the nort hward fl ow of the Gu l f  St ream , c urrents i n  the Mi d- and Sout h 

At l anti c  are rel at i vel y wea k  and a re i nfl uenced by spri ng stream i nfl ux o r ­

wi nter wi nd s .  Com pl ex l ocal  edd i es are common .  Th e med i an s i g n i f i c a nt 

wave hei g ht i s  fo ur feet i n  w i nter and two feet i n  s ummer , w i th waves of 57 

feet occ urri ng on an average of once every fi ve years . Sto rm s  are most 

common between November and Apri l . Ex trat ro p i cal  cyc l ones g eneral l y  occ u r  

between 3 0  and 40 deg rees nort h l at u t i de , between 'October and Apr i l . I n  

the so uth Atl ant i c ,  t ro pi ca l  cyc l ones occ ur between l ate May and earl y  

December.  

Commerc i al fi sh i ng i s  extremel y important to  the area , pa rt i c u l arl y i n  

t he North  ( Georges B an k  f i shery o ff C a pe Cod)  and M i d-At l ant i c .  Other 

act i v i t i es i nc l ude sh i pp i ng ( USGS s h i pp i ng l anes have been estab l i shed for 

maj or ports ) ,  recreati on ,  NASA and m i l i tary test i ng ,  and i nteri m d um p i ng . 

Th e coastal wet l ands  prov ide  spawn i ng gro unds  for many commerc i al and 

non- commerc i al f i sh .  So ft substrate bent h i c  hab i tats predom i nate the shel f 

bottom . The 195-mi l e coral reef system off the Fl ori d a  coast i s  the Nort h  

Ameri can Cont i nent ' s onl y maj or coral eco system. E nd a ngered s pec i es i n  the  
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Atl ant i c  reg i o n  i nc l ude seven mammal , fi ve turtl e and two coastal spe c i es .  

Two sub sea s i tes are presentl y protected for h i stori c al reasons . 

P ac i fi c  Regi on 

The Co nt i nental Shel f sl o pe s  grad ual l y  in the northern Pac i f i c ,  

i nterr u pted only occ a s i onal l y  by u nd ersea canyons . The to pog raphy becomes 

more com pl ex off so uthern Cal i forn i a ,  wh ere muc h of the oi l prod uct i on i s  

a nt i c i pated .  Sev eral fau l ts , som� con s i dered acti ve , cro ss port i ons of  the 

Pac i f i c  reg ion . Al though  waves  are general l y  moderate , occas i onal  tsunam i c  

waves have caused s i g n i f i cant damage a l ong the coast . 

The Cal i forn i a  coastal  reg i o n  repres ents a trans i t i onal  area between 

subtro p i c al so uthern waters and the northern tem perate z one , resul t i ng i n  a 

d i vers i ty of aquat i c  faun a .  Upwel l i ng of sub surface water and nut r i ents 

resu l ts in a l a rge phytop l an kton b l oom i n  spr i ng or s ummer ( de pend i ng on 

l at i tude ) , fo l l owed by sharp i nc reases in zoo pl ankt o n .  Several endang ered 

an imal s pec i es i nh ab it  the reg i on ,  i ncl ud i ng seven whal e ( m i g ratory) , and 

fo ur turtl e .  The sea otter and several seal and sea l i on  spe c i es are 

present . Commerc i al and sport f i sh i ng and s h i pp i ng are i mportant water 

uses . Preva i l i ng summer wi nd s i n  the reg i o n  tend to pus h  surface em i s s i ons  

toward s hore ,  where t hey may contrib ute to poor a i r  qual i ty in  much of  

Ca l  i forn i a .  

S outhern A l a s k a  R eg i o n  

The Gu l f  o f  Al aska  coastal area i s  one o f  h i g h  rel i ef and gl ac i at i on .  

The mari ne env i ronment i s  subj ect to sev ere g eol og i c  and meteorol og i c  

i nfl uences . Earthquake potent i al i s  rel at i vel y h i g h , wi th  an accom pa nyi ng 

potent i al for m a ss seabed mov em ents and tsunam ic  waves . Wav es and w i nd s  

are normal l y  h i g h .  Coo k I n l et i s  the s i te  of spo rad i c  muds l ides  and l and­

sl i des , a nd conta i ns fi ve  vo l canos , t h ree of w h i c h  have er upted i n  the l ast 

21 years . 

Water and ai r qual i ty are genera l l y  good . A l arg e phytop l a n kton  bl oom 

occ urs i n  the spri ng .  Zoo p l an kton serve  as the m a i n  food suppl y for n umer­

ous spec i es of fi sh  and some mar i ne mammal s .  Endangered spe c i es i n  the 

area i ncl ude seven types of whal e ,  three b i rd spec i es ( ov er 1 00 b i rd co l o­

ni es  i nh ab i t  the  reg io n ) , four pl ants and one  terrestri al  mammal . The Gu l f 

supports the l argest commerc i al f i shery o ff Al aska .  Mo st of the Gul f i s  
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i c e - free duri ng normal years except for Coo k I n l et , wh i c h  conta i ns l oose 

pac k  i ce thro ug ho ut fo ur months of the year . Reg i onal waters are of con­

s i derabl e  depth , and numero us deepwater ports l i ne the coast . Ma ny s i tes 

of potent i al arc heol og i c al i mportance are bel i ev ed to l i e al ong the Al askan  

coast . 

Beri ng  S ea Regi on 

The Beri ng Sea reg i on is con s i derab l y  col der than the Al askan  Gu l f ,  

cov ered w i th i ce for h al f the year , and 60 t o  70 percent i ce- bo und d u r i ng 

the col dest months . Its  waters general l y  are shal l ower than the Gu l f 1 s ,  

b ut are 2 . 3 m i l es deep i n  some areas . Sha l l ow fau l ts , unstabl e bottom 

sed i ments , and sub sea permafrost represent potent i al hazards to oi l pro­

d uc t i on .  Some vo l c a n i c  acti v i ty occ urs i n  the Al e ut i an c h a i n .  Se i sm i c  

ev ent s tend to be of a l e s ser mag n i tude than further so ut h .  

Many o f  the an imal s pec i es o f  the Al askan Gul f are al so present i n  the 

Ber i ng Sea , where 25 spec i es of mar i ne mammal s are fo und , al ong wi t h  an 

esti mated 27 m i l l i on seab i rds . 

Maj or empl oyers i n  the reg i on i nc l ude the federal gov ernment , the 

f i sh i ng i nd ustry , and serv i ce i nd u st ri es . 

Arct i c  R egi on 

The Arct i c  Reg i o n  has l ow se i sm i c  ri s k  and no vol can i c  act i v i ty. Pack 

i ce ,  present throug ho ut the year , creates gouges i n  the sea f l oor up to 15  

feet deep as i t  approaches l and . Storm waves are tempered by the  pac k  i ce ,  

c a u s i ng l ess d i sturbance than to the so uth . Beach ero s i on i s  s i g n i f i cant 

i n  the reg i o n .  

Ai r and water qua l i ty are pr i st i ne i n  the Arct i c .  Fewer fi sh  and 

m a ri ne mammal s pec i es i nhab i t  the reg i on ,  b ut i t  rem a i ns an i mportant 

hab i tat fo r many mari ne ani mal s and seab i rd s .  Commerc i al fi s h i ng i s  

pract i cal on a sm al l er scal e than i n  the so uth . O i l  and gas  prod uct i on 

represent the l a rgest reg i onal  econom i c  act i v i ty ,  concentrati ng on the 

coast at Prud hoe Bay and on the Nati onal Petrol e um Reserve . 

A. 4 TAR SANDS 

Th i rty-ni ne concentrated depo s i t s  ( > 1  m i l l i on barrel s )  of tar sands 

have been i dent i fi ed i n  the U n i ted States ( E nergy Fact Boo k ,  USN , p .  1 96 ) .  
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Al tho ugh  concent rated depo s i t s  are fo und i n  Cal i forn i a ,  Kentucky , New 

Mex i co and Tex as , 90 to 95 percent of t he U . S. tar s a nd s  reso u rce i s  con­

fi ned to Ut a h . The rugged terra i n  of the Co l orado pl ateau predom i nates i n  

eastern Utah where the tar sand s  are l ocated .  The Utah cl im ate i s  sem i ­

ar id  to ari d , wi t h  water supp l i es dependent on suc h maj or waterways as the 

Co l orado , G reen and W h i te R i v ers . Snowmel t and summer thunderstorms con­

tri b ute  to the supp l y ,  b ut most water �nters from out s i de the stat e .  Much  

of t he surface water i s  comm i tted to  i rri g at i on and stock wateri ng . Sal i n­

i ty i s  a pe renn i a l prob l em i n  the Co l orado ri ver system .  Eros i on i s  a 

probl em i n  the reg i on .  Gro undwater i s  not ab und a nt , and genera l l y  of poor 

qua l i ty.  

Ai r qual i ty i s  good througho ut most of  the reg i o n , b ut non- att a i nment 

areas for photoc hem i ca l  ox idants , part ic u l ates and ca rbon monox i de are 

present i n  the nort h - centra l , and western pa rt s of Ut ah . Catt l e and sheep 

ra nc h i ng ma ke primary dem a nd s  on l a nd use .  Reg i onal  po pu l at i on is  mo stl y 

s pa rse  and i nc l  udes a smal l I nd i an  percent age.  

A. 5 COAL L I QUEFACT I O N  

The so urc e  of the fo l l owi ng i nformat i on on potent i al coal l i q ue fact i on 

s i tes i s , i n  l a rge measure ,  from the Al ternat i ve F uel s Demonst rat i on 

Prog ram F i nal  E I S  (ERDA ,  1977 ) ,  wh i c h  prov i des deta i l ed mater i al  on the 

subj ect . 

Th i s  so urce doc ument descri bes env i ronments of the fi ve maj or coa l ­

prod uc i ng reg i ons : Appa l ac h i a ; Ea stern I nteri or ; Fort U n i on ;  Powder R i ver ;  

and Four Corners . Eac h  reg i o n  i s  ca pab l e of suppo rt i ng several coal - based 

sy nthet i c  fuel p l ants w i th a 3D-year s u ppl y ( 790 m i l l i on tons )  of  b i t um i ­

nous coa l or i t s  equ i val ent i n  subb i tum i nous coa l ( 1 , 050 m i l l i on tons ) or 

l i g n i te ( 1 , 500 m i l l i on ton s ) . The fi ve reg i ons are re presented by a w i de 

d i vers i ty of phys i cal , b i o l og i ca l  and sm: i oeconom ic  facto rs . Coal  char­

acteri s t i c s  d i ffer markedl y among reg i ons . The percentages of e l ementa l 

s u l fur and pyri t i c  su l fur are h i g hest i n  the b i t um i nous coal s of the 

A ppal ac h i an and Ea stern I nteri or Coal  Reg i ons . However , s ul fur content o f  

one pe rcent or l es s  i s  typ i ca l  o f  the Western bi tum i nous coa l and l i g n i t e .  

Heat i ng v al ues o f  b i tum i no us coal s of the A ppal ac h i an and Eastern I nteri or 

reg ions  al so are h i g her than tho se  of West ern sub b i t um i nous coa l and 

l i g n i te .  Add i t i ona l l y ,  the mo i st u re content of the A ppal ac h i an coal i s  
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con s i derabl y  l es s  than tho se  of the other reg i onal  coal s .  Western coal s 

genera l l y  have h i g her mo i st ure content than both Appal ac h i an a nd E a stern 

I nteri or  bi tum i nous  coal s .  

C oa 1 Regi  ons  

Appa l ach i an R egi on 

The Appal ac h i an Coa l  Reg i o n  extend s abo ut 800 m i l es  from northern 

Pennsy l v an i a  to western Al abama i n  a mo u nta i no us to pog ra phy and i ncl udes 

port i ons  of Pennsyl v an i a ,  Maryl and , Vi rg i n i a ,  West V i rg i n i a ,  Oh i o ,  

Tennessee , Kentuc ky and Al abama . The reg i on i s  defi ned by the Appal ac h i an 

Mo unt a i n s , wh i c h  ri se  from a rel at i vel y l ow l evel  of pl a i ns ,  v al l eys , and 

pl atea us , w i th few pea ks  reac h i ng as h i g h  as 5 , 000 feet . Cl im ate i s  rel a­

t i vel y hum id , wi th  hi g h  prec i p i tat i on that ranges from 40  to 50 i nches a 

year . A w i de v ari ety of cro ps f l o u r i sh w i t ho ut i rri g at i on .  Surface water 

supp l i es are ab undant and , fo r the most part , read i l y  acces s i b l e .  However , 

i nd u stri al and m u ni c i pal water pol l ut i on and contam i nat i on from m i ne dra i n­

age  are espec i al l y  sev ere . Ai r qua l i ty v ar i es cons i derab l y  thro ugho ut the 

reg i on w i th non- atta i nment areas for photoc hem i cal  ox i d a nts w i de spread i n  

Pennsy l v an i a and occ urr i ng i n  other reg i onal  areas . Part i c ul ates create 

probl ems i n  scattered A ppal ac h i an areas . 

The Appal ach i an Reg i o n  cont a i n s  many dec i d uo � s  forests ,  wi t h  a wi de  

range of hardwood and con i fero us  trees , s hrub s , gra s ses  and  cro ps . Wh i l e  

there i s  a vari ety of wi l d l i fe , many bi g game spec i es of the western 

reg i on s  are l ac k i ng ,  and in Appal ac h i a 1 s so uthern oak - h i c k ory forests , 

an i mal po pu l at i on s  tend to be l ow. Among l and use s , cro pl and , pa sture , and 

forestry predom i nate • .  Rel ati ve remoteness from E a stern met ro pol i tan cen­

ters and the l ow product� v i ty of smal l ag r i c u l tural ho l d i ng s  can  make i t  

d i ff ic u l t to earn a l i v el i hood . Much of the po pu l at i on i s  econom i c a l l y  

depe ndent , d i rectl y or i nd i rectl y,  on coal . 

E astern I nteri or R eg i on 

The Eastern I nteri or Reg i on i s  character i zed by fl at topography wi th  

some gentl e rel i ef .  The reg i on i ncl udes so uthern port i on s  of  I l l i no i s  and 

I nd i ana  and northwe stern Kentu c ky .  L i ke the Appal ach i an  Reg i o n , i t  ex per­

i ences hot , hum i d  summers and co l d ,  hum id w i nters . Water s uppl i es are 

ab undant . Ai r qual i ty i s  vari ab l e .  Non - attai nment areas  fo r photochem i ca l  
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ox id ants and pa rt i c u l ates surround urban areas . The reg i o n  bel ?ng s to the 

nort hern tem perate port i on of the g rass l and b i ane . Important types of  

veg etat i on i nc l ude tal l gra ss  pra i r i e  and oak - h i c kory fo rest . As  i n  the  

A ppal ac h i an Reg i on ,  pre s sures of  human hab i ta t i on have el i m i nated the  

l arger an i mal s of  the West and red uced the po pul at i on of mammal i a n  spec i es .  

Primary l and uses for the Eastern I nteri or coal reg i on i ncl ude agric ul t u re ,  

man ufact uri ng ( pa rt i c u l arl y mac h i nery ) , and mi n i ng .  

The Ea stern I nteri or has a f l o u r i sh i ng economy ,  w i th rel at i ve ly  l ow 

unem pl oyment , general l y  adequate ho us i ng ,  and a re l at i vel y h i g h  med i a n  

l evel  of  ed ucat i on .  I n  add i t i on ,  i t  i s  we l l serv i ced by ut i l i ty and 

tra n s portat i on l i nes . 

F ort U n i on R eg i on 

The Fort Un i on Reg i o n  i n  nort hea stern Montana , western Nort h Dakota , 

and northwestern So uth Dak ota l i es i n  the M i s so u ri Pl ateau of  the G reat­

Pl a i ns Prov i nce . Adj acent to the Mi s so ur i  R i ver , dra i nage is wel l estab-

1 i shed ov er a broad ex pan se of g entl y rol l  i ng and terraced to pog ra phy . I t  

i s  characteri zed by c l i mat i c  extremes , wi t h  a prec i p i tat i on rage  i nter­

m ed i ate between that of  the hum i d  east and the ar id  Fo ur  Corners Reg i on .  

Water use draws heav i l y  upon maj or  ri vers , suc h as the Mi ssour i , 

Ye l l owstone , and L i tt l e M i s so u ri and the i r  trib uta r i es .  A i r  qual ity i s  

good . 

The reg i o n  conta i ns grass l and s ,  wi th  i so l ated con i ferous , fo rests . 

Gra z i ng and crop  c ul t i v at i on rel y  heav i l y  on i rri g at i on .  Deer and other 

b i g game an i mal s abound , as wel l as waterfowl from the central fl yway wh i c h  

t rav erses the reg i on .  Pr imary l and use i s  for ag ric u l tural  and g ra z i ng 

purpo ses . 

The Fo rt Un i on Reg i o n  i s  spa rsel y po pul ated , wi t h  on l y  a rel at i vel y 

sm a l l  av a i l abl e l abor force . It  has a s i g n i f i cant I nd i an po pu l at i on , 

pr i nc i pa l l y  on the Fort Pec k Reserv at i on  i n  Montana and the Fort Be rt ho l d 

Reserv at i on i n  North Da k ota . The po pul at i on refl ects  agric ul t u ral trad i ­

t i ons , wi th l i ttl e urb a n i zat i on or i nd ustri al i zat i o n .  Heav i l y  dependent on 

ag ric ul ture , t he economy i s  stabl e ,  support i ng ade quate l i v i ng stand a rds . 
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Powder R i ver Regi on  

The Powder R i ver Reg i o n  of  so ut heastern Montana and northeastern 

Wyom i ng g reatl y resembl es the adj o i n i ng Fort U n i on Reg i on .  It  al so bel ong s  

to the Great P l a i ns phys i ograph i c  prov i nce and i s  part o f  a broad sync l i nal 

bas i n  between the Bl ack H i l l s on the east and other mo unta i ns  to the so uth 

and west . B i o l og i c  characteri st i c s  of the reg i o n  d i ffer  from tho se of the 

Fort U n i on Reg i on .  

L i ke the Fort Un i on Reg i on , the Powder R i ver Reg i o n  de pend s on 

ag r ic u l ture ,  draw i ng heav i l y  on i rri gat i on by such maj or ri v ers as the 

Yel l ows tone and its  tri b utari es , the Bel l e  Fo urche , and the Bi g ho rn .  

Amb i ent a i r  qual ity sta ndard s  for ox i d ants and part i c u l ates are v i ol ated i n  

several  areas . Pasture and rangel and account for the l argest l and use . It  

i s  a l and of front i er and p i oneer trad i t i ons and a s parse po pu l at i on .  

There i s  a s i zeab l e  I nd i an po pu l at i on represented by the Crow and No rt hern 

C heyenne I nd i an Reserv at i ons . 

Four C o rners Regi on  

The Fo ur Corners Reg i o n , com pr i s i ng pa rt s of  Co l orado , Ut a h , Ari zona , 

a nd New Mex i co has an a r i d  cl i m ate of col d w i nters and hot summers , w i th  

very l ow prec i p i tat i on ( 8  to 1 2  i nches  pe r year) . Phys i og raph i ca l l y ,  the 

Fo ur C orners Reg i on i s  c ha racteri zed ma i nl y  by pl ateaus d i s sected by can­

yons , stony rel i ef ,  occas i onal  ranges and  desert pl a i ns .  Water i s  l i m i ted , 

w i th heavy i rri g at i onal and i nd ustri al demand s  pl aced on surface water 

supp l i es , mostl y from the Sa n Jua n and L i ttl e Col orado tri b utari es  of the 

Co l orado R i ver .  A i r  qual i ty is v ari abl e ,  w i th non� atta i nment areas for 

carbon monox ide  i n  northwestern New Mex i c o .  Mandatory Cl ass  I areas occ ur 

i n  t he v i c i n i ty of the Fo ur Corners reg i on .  B i o l og i c al l y ,  i t  i s  an a rea o f  

bas i c  sagebrus h ,  wi t h  grass l ands and pi non- j un i pe r  woodl and s .  Both bi g 

game and sma l l game mammal s and b i rd s  a re fo und .  

As some other Western reg i ons , the Fo ur Corners Reg i o n  i s  sparsel y 

po pul ated .  Much of i t  i s  econom i cal l y  depressed , part i c u l arl y  t ho se 

count i es wi t h  h i g h  I nd i an po pu l at i ons . The Navaj o ,  many of whom occ u py 

rese rv at i on l and i n  t h i s  reg i on ,  const i t ute the l a rg est I nd i an tri be i n  the 
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U n i ted States . Land use run s heav i l y to gra zi ng , ·wi t h  some cropl and that 

g enera l l y  re qu i res i rri g at i on .  L ogg i ng and m i neral ext ract i on contr ib ute 

to the reg iona l  economy. 

L i ke ot her Western coal reg i ons , the Fo ur Corners Reg i o n  i s  wi del y 

used for hunt i ng and other recreat i onal acti v i t i es and for to u r i ng t ho s e  

h i stori cal  and cul tural  si tes  as soc i ated wi t h  settl ement o f  t h e  West and 

w i th I nd i an h i story . S pectac u l ar scenery and g eol og i c marv el s ,  such as t he 

Gra nd Canyon , characteri ze the Fo ur Corners reg i o n  to a greater degree than  

t ho se of any other coal  a rea . 

A. 6 B I OMASS/ALCOHOL 

Energy from b i omas s impl i es potent i al impacts upon a l arge range of 

env i ronments d ue to t he d i v ers i ty of b i omass  so u rces and product i on 

met ho d s .  

D i rect comb ust i on of ag r i c u l tural  and fo restry res i d ue s , i n  t h e  short 

term co u l d  affect t he co untry ' s maj or agr icu l tu ral and s i l v ic u l t u ral  

reg i ons . Over the l onger term , dev el opment of energy farms coul d impact 

areas where forestry is  not presentl y a maj or i nd ustry . The So utheast U . S .  

i s  a probab l e cand idate for such devel opment . 

Anaerob i c  fermentat i on to prod uce eth anol co u l d  affect any a reas wh i c h  

c a n  prod uce corn , sorg hums , sugar beets or sugarca ne . Al t hough  most corn 

i s  g rown i n  t he M idwest corn bel t ( I owa , I l l i no i s , I nd i ana ,  O h i o ) , the  

So ut heast prod uces l arge cro ps and  cou l d be  the s ite  of  maj or l and- use  

conv er s i ons to  corn product i on .  Sorg h ums a re g rown l a rg el y  in  t he M idwest 

and some Western states , wh i l e  sugarcane is cul t i v ated mostl y i n  Loui s i ana 

and F l ori da . Sugar beets are g rown from t he m i dwest to the west coast , 

wi t h  a few western states l ead i ng i n  cro p  prod uct i o n .  Chang i ng need s for 

energy a nd food co u l d  cause maj or l and- use c ha nges i n  t hese agr icu l t u ral  

areas , as wel l as in  tho se presentl y empl oyed in  non- ag ri c u l tural l and use.  

The man ufact ure of comb ust i bl e  prod ucts from o i l or l atex- beari ng 

pl ants  ca n affect ag r i c u l tural areas i n  the Mi dwest , as  wel l as  more ar id  

reg i ons of t he So uthwest . Methane product i on from wastes v i a  a naerob i c  

d i gest i on i s  not l i m i ted geog raph i c al l y ,  b ut wo ul d tend towa rd l ocat i on 

near l a rge po pu l ati on centers . 
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APPE N DI X B 
TECHNOLOGY DESC R I PT I ONS 

Appen d i x B provi des a descr i pt i on of each representa t i ve case se l ected for 

the technol ogy a l terna ti ves . I t  i nc l udes a des cr i pt i on of  the p rocess , i np uts 

and outputs , cap i ta l  a n d  opera t i ng costs  ( whe re ava i l ab l e ) , man power req u i re­

ments , a i r emi ss i ons , sol i d  waste and  a mea sure of process energy effi c i ency . 

Al l of these ch a racteri s t i cs  are fa i r l y  stra i ghtforward , except energy eff i c i ency .  

Severa l d i fferent  defi n i ti ons  o f  effi c i ency a re pos s i b l e ,  each o f  wh i ch i s  

useful for descri b i ng certa i n  energy re l at i on s . Th ree of the more common l y  

used energy effi c i ency defi n i t i on s  wi l l  b e  used he re (where poss i b l e ) , to 

desc r i be and  compare ene rgy rel a t i on s h i ps  among  the a l ternat i ves . They a re 

net ene rgy effi c i ency ,  therma l or  p rocess effi c i ency , and  sys tem effi c i ency .  

Net ene rgy effi c i ency i s  a meas u re o f  the net recovery o f  energy o f  a 

proj ect .  I t  ca l cu l ates the  percentage of  total energy recovered after external 

i n ves ted ene rgy i s  s u btracted . Extern a l  energy i s  that energy wh i ch c ros ses 

the proj ect bounda ry and  must  be d rawn from the gene ra l  economy . Net energy 

effi c i ency ( EN ) can be rep resented by the fo rmu l a :  

Gros s E nergy Recovered - Energy I nves ted 
Gros s E nergy Recovered 

It i s  easy to conceptua l i ze net energy ana lyses , but it i s  d i ffi cu l t and t i me 

cons umi ng to do them . Net ene rgy ana lys i s  con s i ders p r i ma ry or d i rect energy 

and  i nd i rect ene rgy through seconda ry ,  tert i a ry and  l owe r l evel s .  D i rect 

energy i s  by fa r the l arges t con s t i tuen t ,  w i th secondary contri but i ng a very 

sma l l amount and l owe r l evel s contr i but i ng so l i ttl e as  to be gen era l l y  not 

worth the effo rt to cal cu l a te .  Th i s  concl us i on i s  s up ported by the deta i l ed 

net ene rgy ana lys i s  des cr i bed i n  Append i x C , i n  wh i ch i t  i s  shown th a t ,  fo r 

the NOSR o i l  sha l e  a l te rnat i ve , d i rect energy i s  about 8 . 5% of output ene rgy , 

wh ere�s tota l  i nd i rect energy i s  about 1 %  of output energy . S i n ce the re i s  an  

uncerta i n ty surround i nq any energy eff i c i ency ana lys i s ,  d i rect energy usage 

a l one i s  adeq uate for a reasonab l e  compa ri son of a l terna t i ves . Net  energy 

effi c i ency ,  a s  approx i ma ted by d i rect energy usage , i s  one of  the meas ures 

used i n  Appen d i x B .  Th i s  meas ure i s  expressed i n  te rms of the n umber of ba rre l s  

o f  o i l  eq u i va l ent of  p roduct per each ba rrel o f  o i l equ i va l en t  i n vested . 
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The rmal or  p rocess  effi c i ency i s  a measure of  the recove ry effi c i ency of  

the central convers i on or  extracti on p rocess . I n  the  case  of o i l s ha l e ,  i t  wou l d 

be the retort . Thermal effi c i en cy ( ET ) can be represented by the formu l a :  

� 
= 

heati ng val ue of products 
T heati ng  val ue of  feedstock  + 

added fue l or e l ectri c i ty 

The rma l effi c i en cy does not con s i der a l l operations , s uch  as mi n i ng and upgrad i n g , 

wh i c h  occur i ns i de the p roject bo undary . 

Sys tem effi c i ency i s  a measure of the overal l ene rgy effi c i ency of  the p roj ­

ect . I t  cons i ders a l l operati ons  wi th i n  the p roje ct boundary . I ts factors 

i nc l ude the therma l , convers i on and extracti on l osses  p l us the extern a l l y  

s u pp l i ed energy . Sys tem effi c i ency ( ES ) can be rep resented by the formu l a :  

ES
' 

= 
heati ng  val ue of  products 
heat i ng val ue of  feedstock  extracted 
+ external energy i nvested 

Cal cu l at i ons are i l l us trated i n  Append i x  B for each of the methods emp l oyed to 

esti mate ene rgy effi c i ency .  

Append i x  B references a l l sources for fi gure s  used i n  the a l ternati ves 

des cri pt i on . Al tern ati ves chosen are representati ve of  the i r  techno l og ies  as 

defi ned i n  the se l ect i on cri teri a on  pages 3-1  and 3-2 ,  and do not necessari l y  

represent any p rog rammati c  p refe rence for those c ho sen  - o n l y  thei r s u i tabi l i ty 

for p rogrammati c E I S  p urposes . For examp l e ,  di rect  l i quefacti on of coal  was 

chosen over i ndi rect l i quefacti on based upon the cri teri a men t i oned . Con s i dered , 

but not heavi l y  we i g hted , was the fact that di rect  l i q uefacti on p roducts more 

c l ose l y  corresponded to those from a theoreti cal  o i l s ha l e p l an t  on NOSR 1 than 

do p roducts from i nd i rect l i quefacti on . Fo r purposes of compari son  i n  th i s  

doc ument , th i s wou l d have l i ttl e i nfl uence on the f ina l  outcome . Th i s  i n  

no way i mp l i es any p reference for e i ther mode or , for that matter , for any of  

the rep resen tati ve cases de s cri bed i n  Appendi x B .  
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B . l  Technol ogy - O i l  Sha l e 

Process - Vert i ca l  Di rect-Fi red , Vert i ca l  I nd i rect-F i red , and 
Revo l v i ng F i nes Retorts/Room-and-P i l l ar M i n i ng 

Locat ion - Naval O i l  Sha l e Reserves ( NOSR ) 1 and 3 ,  
Garfie l d  County , Col orado 

Process Descript i on ( 1 , 2 )  

O i l  s ha l e i s  m i n ed by room-and-p i l l a r underground m i n i ng , sent to 
a prima ry crusher and a secondary crus her where i t  i s  s i zed to d imen s i ons  
requ i red by the retort ( between � and 3 i n ches ) .  F i nes  produced by the 
two crus h i ng operati ons are col l ected for use i n  the fi nes retort . 

Vert i ca l  Di rect-F i red Retorts - Raw Sha l e of 1 /2 "  x 3 "  s i ze i s  
conti nuous ly  fed by means o f  a d i stri butor to the k i l n .  The shal e moves 
down the k i l n  through a m i s t  format ion and preheati ng  zone , a retort i ng 
zone , a combus t ion zone , and , fi na l l y ,  a res i due coo l i ng and gas preheating  
zone . I t  i s  d i scharged through a mov i ng grate wh i ch contro l s and ma i nta i n s  
even fl ow .  The processed sha l e  i s  di scharged a t  about 3500F ,  coo l ed to 
2000F wi th water , mo i s turi zed by the add i t i on of 1 0  we i ght percent water ,  
a n d  sent  to a s urface d i s posal  a rea . 

The sha l e  vapors produced i n  the retort i ng  zone are coo l ed to a stab l e  
m i s t  by the i n comi ng s ha l e and l eave the retort a t  about 1 400F .  The m i s t  
i s  sent to a n  o i l  scrubber where about 50 percen t of the m i s t  settl es and 
i s  removed as l i qu i d .  The rema i n i ng vapors go to an el ectrostat i c  pre­
c i p i tator where the rema i n i ng mi st  i s  coal es ced . The condensed o i l i s  sent 
to a s urge tank and then to the topp i ng un i t .  The l ow Btu gas i s  in part 
recyc l ed to the retort for combusti on and  heat supp l y .  The rema i nder i s  
sent to a Stretford un i t  to remove the hydrogen su l fi de before cont i n u i ng 
to the p l ant fuel system . 

Verti cal  I nd i rect- F i red Retorts - The verti ca l  i nd i rect-fi red retort 
system i s  s im i l ar to the vert i ca l  di rect-fi red system . The raw 1 /2 "  x 3 "  
sha l e enters the  top of the k i l n ,  passes through the preheati ng , retort i ng , 
and cool i ng zones before bei ng d i s charged at about 3500F .  The processed 
sha l e i s  cool ed to 2000F wi th water , mo i sturi zed wi th 1 0  percent wate r ,  and 
sent to the d i s posal  a rea . 
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Retort i n g  of the s hal e i s  ach i eved by i ntroducti on of hot recycl e 
gas ( 1 3000F )  whi c h  i s  heated external ly  i n  a fi red heate r .  Ai r i s  not 
i ntroduced and the recycl e  gas h as a heati ng val ue of about 850 Btu/scf  
wh i ch can  be  i ncreased further  by remova l of  CO2 . The ma i n  advantage of 
the i nd i rect system is  that the gaseous product , after the removal of  
H2S and CO2 , has a h i gh Btu  val ue  and is  s u i tab l e  for the product ion of H2 . 

F i nes Retort - The fi nes , a "  x 1 /2 " -s i ze shal e ,  are processed i n  a 
fi nes-type retort . The raw s hal e i s  preheated by d i rect heat exchange 
wi th hot fl ue  gas  from the sol i d  heat transfer med i um heate r .  The pre­
heated raw s ha l e i s  s eparated from the fl ue gas and sent to a rotat i ng 
drum retort . Hot fl ue gas i s  i nc i nerated i n  the preheat system to reduce 
trace hydrocarbons to l es s  tha n  gO ppm i n  the d i s charge fl ue gas . The 
cool ed fl ue  gas i s  passed through a h i gh energy venturi  wet s crubber to 
remove shal e dust before bei ng vented to the atmosphere at about 1 2 50F .  

Pyro lys i s i s  accompl i shed i n  the rotat i ng retort by sol i d-to-sol i d  
heat exchange between the preheated shal e and the hot heat trans fer 
materi a l  at  a temperature of about 9000F ,  wh i ch res u l ts in the convers i on  
of kerogen to  hydrocarbon vapors . T he  m i xture l eaves the retort and goes 
to a rotat ing  trommel s creen for separati ng  the s ha l e from the sol i d  heat 
trans fer materi a l , wh i ch is then c i rcu l ated back to the heater by means 
of a bucket el evator . 

Warm fl ue gas from the stack of the steam superheater i s  used to 
remove res i dual  du st  from the sol i d  heat transfer mater ia l  c i rcu l at ion 
system . The dust i s  removed from the fl ue gas  wi th a h i gh energy venturi 
wet scrubber . 

The proces sed sha l e i s  coo l eq i n  a rotati ng  drum s team generator ,  
mo i s turi zed i n  a rotati ng drum moi s turi zer , and transported by a covered 
conveyor to a processed s ha l e d i s posa l  s i te . 

The col l ected raw s ha l e  o i l i s  then processed through a toppi ng  un i t ,  
v i sbreaker for atmos pheri c bottoms , and a hydrotreater . The res u l tant 

product i s  a l i ght ,  sweet ,  readi ly p i pel i neabl e ,  premi um qua l i ty feeds tock . 
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Capi ta l  Costs ( 1 ) - $ 1 . 295 bi l l i on ( 1 979 $ )  

See Append ix  B 

Operati ng  Co sts Per Year - $ 1 01 mil l i on ( 1 979 $ )  

Manpower Regu i rements ( 1 ) - See accompany ing chart 

Operati ng Parameters (per day) 

I NPUT ( 1 , 5 )  50 , 000 BPD 

O i l  Shal e 
Make- up Water 

72 , 500 TPD ( 31 GPT ) 
- 1 29 , 1 70 BPD 

El ectri c Powe r 

OUTPUT 

Products ( 1 ) 

Sha l e Oi l 
Low Btu Gas ( 83 Btu/SCF )  
H i g h  Btu Ga s ( 850 Btu/SCF )  
Sul fur 
Ammon i a  
Water 

( 5 , 461  AF/Y )  
1 , 446 Mwh/D 

50 , 250 BPD 
- 329 , 638 , 000 SCF/D 

24 , 282 , 000 SCF/D 
1 06 TPD 
220 TPD 
28 , 457 BPD 

Energy Effi ci ency ( from Appendi x  C )  
1 06 Btu 

DI RECT I NDI RECT TOTAL 

Ammoni um Ni trate/ 539 . 3  2 1 . 9  561 . 2  
Fuel Oi  1 
Di esel 2 , 282 . 6  1 90 . 5  2 , 473 . 1  
E l ectri c 1 7 , 350 . 2  1 , 789 . 0  1 9 ,  1 39 . 2  
Other 8 , 489 . 0:  8 , 489 . 0  
Cap i ta l  Eq u i p .  2 , 280 . 0  2 , 280 . 0  

28 , 66 1 . 1  4 , 281 . 4  32 , 942 . 5  

200 , 000 BPD 

290 , 000 TPD 
51 6 , 681 BPD 
( 2 1 , 844 AF/Y ) 

5 , 784 Mwh/D 

201 , 000 BPD 
1 .  31 9 BSCF /0 

97 , 1 28 , 000 SCF/D 
424 TPD 
880 TPD 
1 1 3 , 828 BPD 

net energy effi c i ency = gross  recovered energy - energy i nvested 
. gross recovered energy 
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= 
339 . 6 - 32 . 9  

= 90 3% 339 . 6  . 0 

1 BOE i n vested y ie l ds 1 0 . 3  BOE of al l products or 8 . 9  BOE of 
l i q u i d  products . 

Thermal Effi c i ency = 
heat i ng va l ue of products 

heat i n g  val ue of feedstock  + added fuel s 

= 
339 . 6  - 82 0% 398 . 8  + 1 5 . 3  

- . 0 

System Effi c i  ency = ___ ---.:.;h:..=.e.::..at.::..i:...:.;n:.ol.g_v�a:...:l_=u.:::.e__.:o:...;f._J:..p.:....;ro:..:d:..::u:..::.c.:::.ts:::...._ _____ ---

heat i ng  va l ue .  of extracted feedstock + i nvested energy 

Emi ss i ons ( 3 )  

Part i cul ates 

CO 

Sol i d  Waste ( 1 ) 

Spent Shal e 

Other 

Source Documents 

339 . 6  
= -=-=::-=-:::.::...:..;=-=,......,...-405 . 4  + 32 . 9  = 77 . 5% 

1 . 1 TPD 

- 1 1 . 1 TPD 

0 . 8  TPD 

2 . 9  TPD 

2 . 0  TPD 

- 58 , 875  TPD 

1 , 733  TPD 

4 . 4  TPD 

44 . 4  TPD 

3 . 2  TPD 

1 1  . 7  TPD 

8 . 0 TPD 

235 , 500 TPD 

6 , 932 TPD 

( 1 ) Shal e O i l Producti on Sys tem Reference Case Study - F i na l  Report , June  
1 979 . 

( 2 )  O i l Sha l e  Data Boo k ,  June 1 979 . 

( 3 ) E st imated from Data Suppl i ed by I n dustry Sources , February 1 980 . 

( 4 )  Energy Al ternati ves : A Comparati ve Ana l ys i s , Un i vers i ty o f  Okl ahoma , 
May 1 97 5 .  

( 5 )  Eng i neeri ng Cal cul ati on s . 
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S . 2  Technol ogy : Conservati on 

Process : Transportat i on 

Loca t i on : Denver 

P rocess  Descripti on : 

On l y  l i ght-duty ,  gaso l i ne powered , pas senger cars are cons i dered 
i n  th i s  analys i s .  Total  fl eet emi s s i ons for EPA cr i ter i a po l l utants 
a re p rojected for 1 990  us i ng emi s s i on factors devel oped by EPA . The 
reducti on i n  emi ss i ons  i s  ca l cu l ated from a nati onal  sav ings  of  50 , 000 BPD 
of  gaso l i ne .  

Th i s  fuel effi c i ency i mprovement i s  ass umed to res u l t  from a decrease 
i n  veh i c l e  wei ght  on l y ,  and thus factors wh i ch wou l d  change the veh i c l e  
emi ss i on s , such  a s  eng i ne modi ficati on or  changes i n  veh i c l e  use , need 
not be cons i dered here . The reduct i on in emi s s i ons wh i c h  woul d  resu l t 
from us i ng l es s  gaso l i ne are a l so ca l cu l ated for the Denver  a rea . 
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E •  . 1 m l S S l ons  

Potent i a l  da i l y reducti on ( control l ed )  

Nat i ona l  

CO  

HC 

NOx 
S02 
Pa rti c u l ates 

Denver Metropol i tan Area Porti on 

CO 

HC 

NOx 
S02 
Part i cu l ates 

Net Energy Effi ci ency 

50 , 000 BPD 

253  tons/day 

33 tons/day 

73 tons/day 

7 . 7  tons/day 

2 . 3  tons/day 

0 . 76 ton/day 

0 . 1 0  ton/day 

0 . 22 ton/day 

0 . 02 ton/day 

0 . 007 toni day 

200 , 000 BPD 

1 , 0 1 2 tons/day 

1 32 tons/day 

292 tons/day 

31  tons/day 

9 tons/day 

3 . 04 tons/day 

0 . 40 ton/day 

0 . 88 tonI day 

0 . 08 ton/day 

0 . 28 ton/day 

Si nce energy i s  not produced , a net energy effi c i ency cannot be ca l cul ated . 

l " Comp i l ati on of Ai r Pol l utant  Emi s s i on Factors " , 3rd ed . , AP-42 , EPA , Augus t 1 9 77 . 
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B . 3  Techno l ogy - O i l  Sha l e 

Process - TaSCa I I /room-and-pi l l ar mi n i ng 

Locat ion - Dow West ( Col ony )  property , Ga rfi el d County ,  Col orado 

Process  Descript i on 

Retorti ng i n  the TaSCa I I  process  i s  ach i eved by di rect contact be­
tween hot ceram i c  ba l l s  and  preheated o i l  sha l e .  Raw sha l e  that has been 
crus hed to l ess  than 1 3  mm ( 1 /2  i n )  i s  preheated by hot fl ue gas from a 
bal l heater i n  a d i l ute-phase l i ft p i pe system . The l i ft p i pe system 
serves as a therma l ly  effi c i ent heat transfer dev i ce capabl e of handl i ng a 
wi de range of parti c l e  s i zes wi th a l ow pressure drop . The preheated s hal e 

i s  then fed to a pyro lys i s  drum . Retorti ng of the o i l  sha l e i s  ach i eved 
by sol i d- to-sol i d  heat trans fer between the sha l e  and hot ceram i c  ba l l s ,  
fl ow ing  concurrentl y through the rotati ng  pyro lys i s  drum . The pyro lys i s  

drum i s  an effi c i ent  m i x i ng devi ce and comp l ete retort i ng of sha l e  i s  
ach i eved a t  about 4800C ( 9000F )  duri ng  a short res i dence t ime . The sha l e 
o i l  vapors , the spen t shal e ,  and the cerami c bal l s  ex i t  together and  are 
separated i n  an a ccumu l ator .  The ba l l s  a re l i fted by an e l evator and  re­
heated i n  a ba l l  heater , whi ch i s  a d i rect contact heat exchanger des i gned 
to heat the ba l l s  to a bout  6900C ( 1 2700F ) . Waste heat in the ba l l  heater 
fl ue gases i s  trans ferred to the sha l e  i n  the l i ft p i pe preheat system . 
Spent sha l e  ex i ts from the accumu l ator vesse l  cl ose to the retorti ng temper­
ature of 4800C ( 9000F )  and goes through a speci a l  heat exchanger de s i gned to 
cool the spent s ha l e  and  a l s o  generate steam for p l a nt use . The s pent s hal e 
i s  then cool ed further  by d i rect contact wi th water and  mo i s turi zed for 
d i sposa l . The s h a l e  o i l vapor i s  quenched and then fract i onated  us i ng 
conventi onal  hydrocarbon process i ng equi pment .  An o i l m i s t  i s  not formed ,  
so that no spec i a l  s eparat ion equ i pment i s  needed . 
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Capi tal Costs ( 5 )  - $ 1 . 7  b i l l i on ( 1 980 $ ) ; profi l e  not ava i l ab l e 

Operat i ng Costs Per Year ( 2 )  
- ( 1 979 $ )  

Gross  - $ 1 1 1  m i l l i on 
Net - $ 97 mi l l i on 

Manpower Requ i rements ( l ) 

See accompany i ng chart , F i gure C- I I  

Operati ng Parameters 

I nput ( 2 )  

O i l Sha l e 

Raw Water 

50 , 000 BPD 

- 66 , 000 TPD ( 34 . 8  GPT ) 

- 1 92 , 343 BPD 
( 8 , 1 32 AF/Y )  

E l ectri c Power - 2 , 390 Mwh/D 

O utput ( 2 )  

P roducts 

Sha l e O i l  - 44 , 400 BPD 

LPG 3 , 500 BPD 

Sul fur 1 3 1 TPD 

Ammo n i a  1 50 TPD 

Coke 836 TPD 

H i gh Btu ga s 
( 958 Btu/SCF ) - 7 5 , 900 , 000 SCF/D 

Water - 1 4 , 1 43 BPD 
( 598 AF/Y )  

8- 1 2  

200 , 000 BPD 

264 , 000 BPD 

769 , 372  BPD 
( 32 , 528 AF/Y )  

9 , 560 Mwh/D 

1 1 7 , 600 BPD 

1 4 , 000 BPD 

524 TPD 

600 TPD 

3 , 344 TPD 

303 , 600 , 000 SCF/D  

56 , 572 BPD 
( 2 , 392 AF/Y )  



Energy Effi c i ency ( 2 , 6 )  - ( Mi l l i ons  of Btu ) 

N t ff o ° 
347 , 732 - 34 , 494 90 . 1°% e energy e l C l ency = 

347 , 732 
= 

BOE i nvested y ie l ds 1 0 . T  BOE Products 
BOE i nvested y ie l ds 7 . 5  BOE L i qu i ds 

Th 1 ff " - 277 , 820 = 79% erma e l C l ency - 34,494 + 3 1 7 , 1 77 

Emi s s i ons ( l ) ( Maximum )  

Parti cu l ates 

co 

Sol i d  Waste ( l ) 

Spent Sha l e 

Other 

Source Documents 

3 . 8  TPD 

- 20 . 9  TPD 

3 . 6  TPD 

3 . 1  TPD 

0 . 8  TPD 

53 , 200 TPD 

2 , 1 97 TPD 

1 5 . 2  TPD 

83 . 6  TPD 

1 4 . 4  TPD 

1 2 . 4  TPD 

3 . 2  TPD 

2 1 2 , 800 TPD 

8 , 788 TPD 

( 1 ) F i nal  Envi ronmental  Impact Statement - Proposed Devel opment of 
O i l Shal e Resource by The Col ony Devel opment Operati on i n  Col orado . 

( 2 )  O i l Shal e Data Book , J une 1 979 . 

( 3 ) Energy Al ternati ves : A Comparati ve Ana l ys i s , Un i v .  Of O kl a homa , 
May 1 975 . 

( 4 )  Col ony PSD Permi t ,  J u l y  1 1 ,  1 979 . 

( 5 )  Col ony Devel opment Operati on 

( 6 )  Eng i neeri ng Cal cu l ati ons . 
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8 . 4  Technol ogy - Enhanced O i l  Recovery 

Process - Steam I nj ecti on 

Locati on - Kern County ,  Cal i forn i a  

Steam dri ve ( Steam Fl ood )  - I n  th i s  process , separate we l l s  are 
uti l i zed for i nj ecti on and producti on .  As in the steam soak process , 
a zone of hot o i l , l ow-temperature steam , and hot water i s  generated 
ahead of the progres s i vel y expan d i ng i nj ected steam zone . Th i s  zone i s  
moved toward nearby produlti on we l l s  by a comb i nati on of steam d i s t i l l ati on 
of the o i l , so l ven t extracti on , gas dri ve , and waterfl ood i ng mechan i sms . 

The fi rst dri v i ng mechan i sm i s  due to parti al  o i l  vapori zati on and to 
decreases of the o i l  dens i ty and v i scos i ty .  The second mechan i sm i s  
attri buted to decreased o i l  surface tens i on overcom ing  rock  pore capi l l a ry 
forces .  The th i rd mechan i sm i s  a res ul t of d i ssol ved gas expan s i on . 
Waterfl ood i ng  occurs as steam cool s and condenses i nto a zone of hot 
water fl ood i ng the format i on toward the producti on wel l s .  

O t l  recovery effi c i en c i es vary between 35 to 50 percent of the 
reservo i r o i l contacted by the steam dri ve .  The energy i nput to the 
process  i s  h i ghe r  than that of the steam soa k process because conti nuous 
steam generati on is  requ i red . Consequentl y ,  the steam dri ve process 
produces mo re a i r pol l ut i on . 

Capi tal Costs ( 2 , 5 )  - $ 378 mi l l i on ( 1 976  $ )  over 4 years 

Operati ng Costs ( 2 , 5 )  - $ 79 mi l l i on ( 1 976  $ )  

Manpowe r Requi rements -

550-600 peak constructi on 
1 60- 1 75 peak  operati ons  
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Operat i ng Parameters 

I NPUT 

Fuel O i l  ( 1 ) 

Water ( 4 )  

OUTPUT ( 4 )  

Products 

Hea vy Oi 1 
Usabl e Water 

50 , 000 BPD 

- 20 , 000 BPD 

- 448 , 000 BPD 
( 1 8 , 94 1  AF/Y )  

70 , 000 B PD  ( Gro s s )  

- 50 , 000 BPD ( Net ) 
- 597 , 000 BPD 

( 2 5 , 241  AF/Y )  
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200 , 000 BPD 

80 , 000 BPD 

1 , 792 , 000 BPD 
( 7 5 , 764 AF/Y )  

280 , 000 BPD ( Gro s s )  

200 , 000 BPD ( Net ) 
2 , 388 , 000 BPD 

( 1 00 , 962 AF/Y )  



Energy Effi c i ency ( from Append i x  C )  

Net Energy Eff i c i ency = 95% 

1 BOE I nvested Y i e l ds 20 . 1  BOE  Products 

Emi ss i ons ( 3 ,  4 ,  5 )  

Parti cu l ates 

co 

Sol i d  Wastes 

Not Ava i l ab l e  

Source Documents 

50 , 000 BPD 

- 5 . 0  TPD 

- 1 0 . 0  TPD 

- 0 . 1  TPD 

- 0 . 35 TPD 

- 0 . 1  TPD 

200 , 000 BPD 

1 9 . 8  TPD 

40 . 0  TPD 

0 . 4  TPD 

1 . 4 TPD 

0 . 4  TPD 

( 1 ) Potent i a l  Env i ronmenta l  Con sequences of Tert i ary O i l Recovery ,  
J u l y  1 97 6 .  

( 2 )  Potent i a l  and Economi cs o f  Enhanced O i l Recove ry - Update Report , 
November  1 97 6 .  

( 3 ) Envi ronmenta l  Impact Asses sment :  En hanced O i l Recovery by 
Steamfl ood , Kern County , Cal i forn i a , J u l y  1 97 8 .  

( 4 )  T he Water Req u i rements  of Sel ected Enhanced Oi l Recovery 
Processes , February 1 97 9 .  

( 5 )  As sumpt i ons : 1 1 00 producti on wel l s  
1 400 i nj ecti on wel l s  
Al l wel l s  a t  1 500 ft . depth 
Costs  norma l i zed to 1 979  
Emi s s i on Contro l  Technol ogy Effi c i en c i es : 

S02 - 95% 

NO - 60% x 
Part i cu l ates - 95% 
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OCS O I L  PRODUCT ION 

8 . 5  Technol ogy : Outer Conti nental Shel f ( OCS ) O i l  Producti on 

Process :  P l  atform 

Loca t i on : Gu l f of Mex i co OCS 

Process Descr i pt i on :  

Conventi onal f i xed pl atforms are used for mos t  Gul f of Mex i co OCS o i l 
product i on . The p l atforms a re typ i ca l ly  stee l j ac keted structures wh i ch 
rest on the sea fl oor .  From these p l atforms a n umber of wel l s  are dri l l ed .  
The we l l  head compl et i ons a re o n  the p l atform rather than the sea fl oor . 
Convent i onal  p l atforms have been u sed i n  the Gul f i n  water depths up to 
31 2 m ( 1 02 5  ft . ) .  The majori ty of o i l  producti on i n  the Gul f i n  the next 
1 0  years wi l l  be from fi xed pl atforms , rather than from s ubsea compl etions  
and fl oat i ng pl atforms . 

O i l ,  water ,  and natura l  gas produced from the wel l s  are separated on 
the p l atform .  The format i on water i s  rei nj ected or d i sposed of. The o i l  
i s  metered and p i ped to shore . Natural gas , i f  present , i s  dehydrated , 
pres sur i zed , metered , and p i ped to s hore . Offshore o i l  can be transported 
to s hore by means  of e i ther tan kers or p i pel i nes . In the Gu l f ,  p i pe l i nes 
are used a l most  exc l us i vel y .  The p i pel i nes are l ayed by barges and  a re 
usua l l y  buri ed i n  the sea fl oor to protect the p i pe l i nes from effects 
such as scour i ng , and to keep them .  from i nterferi ng wi th fi sh i n g . 

I ndustry sources i nd i cate that an average of 1 8 , 000 8PD are produced 
from a typi ca l  35MM barrel recoverabl e reserve . A s i ng l e  24-s 1 0t p l atform 
wou l d be used to devel op the f ie l d .  Three expl oratory wel l s  and 1 8  devel op­
ment wel l s  wou l d be dri l l ed to an average depth of 3600 m ( 1 2 , 000 ft . ) .  
Th ree such pl atforms wou l d represent a 50 , 000 8PD case and 1 1  pl atforms 
wou l d  represent a 200 , 000 8PD case .  
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Capi tal Cos ts : ( 2 )  
50 , 000 BPD 

$375 M i l l i on ( 1 980 $ )  
Over one year 

200 , 000 BPD 

$ 1 , 37 5  B i l l i on ( 1 980 $ )  
Over one year  

Operati ng Costs : ( 2 )  $2 1  M i l l i on/year ( 1 980 $ )  $ 7 7  M i l l i on/year ( 1 980 $ )  

Manpower Profi l e : ( 2 ,  3 )  

Deve l opment 
Operati on 

Operati ng Parameters : ( 2 )  

Outputs 

Oi 1 
Gas 
Water 

Emi s s i ons ( l ) 

A I R  ( uncontrol l ed )  

HC* 

TSP 

SOL I D  WASTES ( 1 s t year ) ( 2 )  

Dri l l i n g  Mud 
Dri 1 1  Cutti ngs 

1 52- 1 67 
32-44 

54 , 000 BPD 
49 X 1 06 SCF /0  
32 , 000 BPD 

0 . 1 7  TPD 

2 . 75 TPD 

0 . 5 1 TPD 

37 . 2  TPD 

0 . 03 TPD 

7 5 , 222 TONS 
38 , 632 YD3 

Energy Effi c i ency ( from Appendi x  C )  

N et  Energy Effi c i ency = 98 . 9% 

1 BOE I nves ted Y i el ds 87 . 9  BOE Products 
1 BOE I nves ted Y i e l ds 75 . 9  BOE L i q u i ds 

*Methane compri ses 90% of these emi s s i ons . 

B - 1 9 

570-625 
1 1 9- 1 63 

1 98 , 000 BPD 
1 78 X 1 06 SCF/D 
1 20 , 000 BPD 

0 . 61 TPD 

1 0 . 1 TPD 

1 . 88 TPD 

1 36 . 0  TPD 

0 . 1 3  TPD 

275 ,8 1 4 TONS 
1 41 , 65 1  YD3 
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( 2 )  I ndustry suppl i ed data 

( 3 )  F i na l  E I S , Proposed F i ve Year oes O i l  and  Gas Lease Sal e 
Schedu l e ,  8LM , March 1 980 . 
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B . 6  Techno l ogy :  Coal L i quefaction  

Process : SRC I I  

Locati on : Morgantown , West V i rg i n i a  

Process Descript i on 

The pri mary process i ng secti ons cons i st of coa l -s l urry preparati on , 
d i s sol ver ,  refi n i ng , recyc l e  gas treati ng  and compress i on , and hydrogen 
recovery .  Other sect i on s  i nc l ude hydrogen product i on , gas p l ants , and 
secondary recovery systems . The pl ant i s  desi gned wi th uti l i t i es i ncl uded 
except el ectri c powe r ,  whi ch  i s  purchased from a l oca l uti l i ty .  

The feed coa l  i s  pu l veri zed and mi xed wi th a recycl e s l urry stream 
from the process and then i s  pumped , together wi th hydrogen , through a 
preheater to a d i s so l ver operated at  h i gh press ure and temperature . The 
coal  i s  fi rst d i ssol ved i n  the l i q u i d  port i on of the recycl e s l urry ,  then 
is l arge l y  hydrocracked to l i q u i d s  and gases . 

The d i ssol ver effl uent i s  separated i nto gas , l i ght  hydrocarbon 
l i qu i d ,  and s l urry streams us i ng convent i onal  fl as h i ng and fracti onati on 
techni ques . A port i on of the mi neral res i due s l urry and hydrocarbon l i q u i d  
from t h e  s eparat i on area i s  recyc l ed t o  b l end wi th the feed coa l  i n  the 
s l urry preparati on pl ant . The bal ance of the mi neral res i due s l urry i s  
vacuum-fl ashed to recover the fue l o i l product . 

The rema i n i ng d i s so l ver area gas stream ( cons i st i ng primari l y  of 
hydrogen , l i ght  hydrocarbons , and  hydrogen s u l fi de )  is  washed wi th frac­
t i onated sol vent to remove any entra i ned l i qu i d  hydrocarbons and contacted 
wi th  di ethanol am i ne ( DEA)  i n  an absorpt i on system to remove ac i d  gases . 
After aci d gas removal the major port i on of th i s  gas i s  then recycl ed to 
the process . I n  order to ma i ntai n h i gh hydrogen purity ,  however , the hy­
drogen gas i s  treated cryogen i ca l l y  to remove n i trogen , methane , and 
heavi er hydrocarbon gases . The puri fi ed hydrogen stream i s  then comb i ned 
wi th the . untreated recycl e hydrogen and recycl ed to the d i ssol ver . 

L i q u i d products from the ma i n  process area are refi ned i n  the 
fracti onati on sect i on .  The fracti onati on secti on separates the coal 
l i q u i ds i nto n aphtha , l i ght fuel  o i l and heavy fuel o i l . Sour naphtha 
from the fracti onati on un i t  is des ul furi zed i n  a pressuri zed hydrodesu l furi za­
ti on un i t .  Suffi c i en t  severi ty i s  mai ntai ned i n  t h i s un i t  to reduce the 
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su l fur content to env i ronmenta l l y  acceptabl e l evel s .  ( Some of the l i ght  
fuel o i l  can  be  desu l furi zed in  s im i l ar fash i on ,  if  req u i red . )  

Capi tal Cos ts ( 2) -$2 , 395 b i l l i on ( 1 979 $ )  

Ope rat i ng Costs (per year)  ( 2 ) ( 1 979 $ )  - ( Fuel , opera t i ons  and  ma i n tenance ) 

$486 . 4  m i l l i on g ross 
$471 . 0  m i l l i on net 

Manpower Requ i rements ( 1 ) 

Pea k Construct i on - 7 , 089 
Operati ons - 1 , 774 

Ope rati ng Parameters ( per  day )  ( 1 ) 

I nput 50 , 000 BPD 

Coa l ( P i ttsburgh  N o .  8 )  - 1 6 , 700 TPD 
Water - 238 , 094 BPD 

( 1 0 , 066 AF/Y )  
El ectri c Power 2 , 840 Mwh/D 

Output 

" Fuel O i l "  - 31 , 900 BPD 
Naphtha 7 , 300 BPD 
LPG - 1 1  , 1 00 BPD 
SNG ( est )  71 . 8  ��M SCF/D 
Su l fur 445 . 3  TPD 
Ammon i a  83 . 5  TPD 

Energy Eff i c i ency ( from Append i x  C )  

N et  Energy Eff i c i ency = -49 . 4% 

1 BOE I n vested Y i e l ds 0 . 7  BOE Products 
1 BOE I n vested Y i e l ds 0 . 4  BOE L i q u i ds 
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200 , 000 BPD 

66 , 800 TPD 
9 52 , 376 BPD 
( 40 , 264 AF/Y)  
1 1  , 360 Mwh/D  

1 27 , 600 BPD 
29 , 200 BPD 
44 , 400 BPD 

287 . 2  MM SCF/D 
1 ,781 . 2  TPD 

334 TPD 



Emi s s i ons ( 1 ) 

Part i cul ates 

co 

Sol i d  Wastes ( 1 ) 

M i ne Bur ia l  

Ta i l i ng s  Po i nt  

Landfi 1 1  

So urce Documents 

-

-

-

-

-

50 , 000 BPD 200 , 000 BPD 

4 . 5  TPD 1 8 . 0  T-PD 

8 . 7  TPD 34 . 8  TPD 

0 . 5  TPD 2 . 0  TPD 

2 . 2  TPD 8 . 8  TPD 

0 . 7  TPD 2 . 8  TPD 

6 , 890 TPD 2 7 , 56 1  TPD 

( 1 ) F i na l  Env i ronmental Impact Statement , SRC I I  Demonstrat i on Proj ect , 
January 1 981 ( S ca l ed to 50 , 000 BPD and 200 ,000 BPD ) . 

( 2 )  As sessment o f  Process and  Technol ogy Requ i rements for Trans portati on 
Fue l s ,  F i na l  Report , October 1 979 . 
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B . 7  Technol ogy : B i omass/Al coho l 

Process : Gra i n  Fermentati on 

Locat i on :  Central I l l i no i s 

Process Descripti on : 

The reference case chosen for B i omass/Al cohol i s  an energy conserv ing  
pl ant des i gn by R .  Katzen Associ ates . The des ign  i ncorporates tradi ti onal  
fermentat i on processes and demonstrated energy conservat i on proces ses , 
a l though no pl ant of th i s  type has been bui l t . The pl ant  i s  des i gned to 
produce 50 MM gal l on s  of 1 990 ethanol per year or 3 , 600 BPD from corn . 
Fourteen s uch p l ants wou l d  produce an average of 50 , 400 BPD of ethanol . To 
produce motor grade ethanol , the corn i s  m i l l ed ,  m i xed wi th water to form 
a mas h , a nd  the mash i s  coo ked at 3500F .  The mas h  i s  coo l ed and the enzyme , 
funga l  amyl ase , i s  added to the mash to change the starch to fermentabl e 
s ugars . Yeas t  i s  added , and the mash  ferments at  a temperature of 950F .  
The res u l tant beer conta i n s  7 . 1  we i ght percent a l cohol . The beer feed i s  
heated and passed through a stri pper/recti fi er .  Ethanol recovered i s  then 
dehydrated and cool ed . The sti l l age res i dues are recovered , dri ed as 
D i sti l l er ' s  Dark Gra i ns , and sol d as an animal  feed . The p l ant  operates 
as a cont i nuous  fl ow process ,  except for the fermentati on and fungal  
amy l a se  s ecti on s  wh i ch are operated batchwi se to a l l ow for frequent 
steri l i za t i on of the equ i pment .  The d i sti l l at i on system empl oys a 
two-pressure concept wh i ch s i gn i fi can tly improves i ts steam eco�omy . 

Capi tal Costs : 

3 , 600 BPD pl ant : $58 mi l l i on ( 1 978 $ )  over a three-year time per i od 
50 , 400 BPD Product i on :  
( 1 4  p l ants ) : $81 2 mi l l i on ( 1 978 $ )  

Operat ing  Costs : 

3 , 600 BPD pl ant : $44 . 5  mi l l i on ( 1 978 $ )  
50 , 400 BPD product i on , ( 1 4  pl ants ) : 623 m i l l i on ( 1 978 $ )  
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Operat i ng Parameters : ( pl ant operates 330 days/year)  

I nputs ( 3 )  

Corn 

Coal ( I l l  i no i s  No . 6 )  

Yeas t 

Denaturant (gaso l i ne )  

Anhydrous Ammon i a  

Make-up  Hydrocarbon 
Sol vent 

Tractor Gaso l i ne 

Iod ine  Steri l i z i ng 
Sol uti on 

L ime 

Sodi um Ch l ori de 

Sl udge Pol ymer 

M i s c .  BFW Treatment  
Chemi ca l s 

Outputs 

Ethano l 

D i s t i l l er Dark G ra i ns 

3 , 600 BPD P l ant 

58 , 990 bushe l s/day 

296 . 7 tons/day 

1 . 2 tons/day 

1 , 500 gal s/day 

9 . 2  ions/ day 

27 . 4  gal s/day 

864 gal s/day 

24 ga l s/day 

2 . 4  tons/day 

1 . 2 ton s/day 

48 l bs/day 

1 20 l bs/day 

3 , 600 BPD P l ant 

3 , 608 BPD 

536 . 7  tons/day 

3 1 . 6  tons/day 

Uti l i ty Requ i rements ( 3 , 4 ,  5 1  

Purchased E l ectri c Power 

Connect ( KW )  

Operati ng ( KW )  

Make- up  Water 

1 0 , 885 KW/D 

8 , 3 1 3  KW/D 

253 , 000 GPO  
( 256 acre-ft/yr)  
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50 , 400 BPD P roduct i on 
( 1 4  P l ants ) 

825 , 860 bushe l s/day 

4 , 1 54 tons/day 

1 7  tons/day 

2 1 , 000 gal s/day 

1 29 tons/day 

384 gal s/day 

1 2 , 096  gal  s / day 

336 gal s/day 

34 tons/day 

1 7  tons/day 

672 1 bs/day 

8 ,400 l bs/day 

50 , 400 BPD P roducti on 
( 1 4  P l ants )  

50 , 5 1 2  BPD 

7 , 5 1 4 tons/day 

442 tons/day 

1 52 , 390 KW/D 

1 1 6 , 382 KW/D  

3 , 542 , 000 GPO  
( 3 , 584 acre-ft/yr) 



Manpower Profi l e :  

Constructi on :  Unknown , but 

$6 . 6  mi l l i on of cap i ta l  i n vestment for a 3 , 600 BPD p l ant i s  for l abor charges 

3 , 600 BPD P l ant 

8 Techn i c i ans  
43 Operators 
54 Laborers 

53� Other ( Adm i n i strati ve and Support ) 

1 5� Total 

50 , 400 BPD producti on ( 1 4  pl ants ) 

2 , 2 1 9  Tota l 

Emi s s i on s  ( 1 , 2 , 3 , 4 , 5 ) 

Ai r 

S02 
Part i cul ate 

CO2 
HC 

CO 

NOx 
Waste Water 

Sol i d  Waste 

7 . 3  TPD 

Neg l i g i b l e  

7 , 472 TPD 

NA 

NA 

NA 

1 5 . 4  X 1 06BPD 

594 TPD 

Energy Effi ci ency ( from Appendi x C )  

Net energy effi ci ency = - 8 . 7% 

1 BOE I n vested Y i el ds 0 . 9  BOE Products 
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APPEND I X  C 

Energy Ba l ances i n  the Product i on and Uti l i za ti o n  

of Fos s i l Fuel s 
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1 .  ENERG.Y BALANCES I N  THE PRODUCT ION AND UT I L I ZAT ION OF O I L  FROM SHALE 

1 . 1  I NTRODUCT ION 

Energy bal ances and net energy ga i ns are presented for a reference 

fac i l i ty produc i ng o i l from sha l e on the Naval O i l Sha l e Reserve 1 ( NOSR ) , 
i n  Garfi e l d County , Col orado . 

The process s pec i fi cat i on , est imates , and ca l cul at i ons i n  th i s  paper 
are ba sed pri ma ri l y  on the Sha l e O i l Production  System Reference Case Study 
( Reference 1 )  prepared by TRW , suppl emented as appropri ate wi th i nformat ion 
from other sources . The reference ca se i s  a fac i l i ty produc i ng 50 , 250 
barrel s per day ( BPD ) of upgraded shal e o i l , compa rabl e i n  qual i ty and 
characteri s t i cs to sweet Indones i an or  L i byan crude . The upgraded shal e 

o i l  i s  very l ow i n  n i trogen and su l fur  content , and can be substi tuted one­
for-one for a premi um i mported crude o i l as a refi nery feedstock .  

The refe rence ca se shown i n  F i gure 1 cal l s  for mi n i ng 73 , 700 tons per day 
(TPD ) of o i l -beari ng shal e .  After primary and secondary crus h i ng l osses , 
72 , 500 TPD of crushed sha l e are fed i nto the retorts . Seven d i rect-fi red 
and two i nd i rect-fi red retorts , accept i ng  lumps of sha l e  1/2 " -3 "  i n  s i ze , 
a re used . P i eces sma l l er than 1/2 "  are processed i n  a fi nes retort . 

The o i l  from the retorts i s  a v i scous l i q u i d  conta i n i ng n i trogen and 
su l fur , and i s  upgraded in a v i sbreak ing  un i t  and a hydrotreat i ng un i t .  
Sul fur and ammon i a  are obta i ned a s  byproducts i n  steps i ntended to prevent 
the emi s s i on of a i r  pol l utants . Spent s ha l e from the retorts i s  d i s posed 
of as a compacted 1 andfi 1 1  i n  canyons near the fac i 1 i ty .  F i  gure 1 shows the 
steps i nvol ved i n  the producti on of o i l  from shal e .  

The mater ia l s and energy requ i red a s  i nputs from externa l  sources to 
the NOSR 1 fac i l i ty a re shown i n  F i gure 2 .  I nputs o f  e l ectri c i ty and water 

are the net requ i rements i n  exces s of the amounts generated i nterna l l y .  

1 . 2 ENERGY BALANCE CALCULAT IONS 

The energy i n  fue l s ,  el ectri c i ty ,  and materi a l s external ly suppl i ed to 
the NOSR 1 fac i l i ty for produci ng 50 ,250 BPD of upgraded shal e o i l  con s i sts 
of the fo l l owi n g :  
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n I W 

M I N I NG 
• Face Dri 1 1  i ng 
• Exp l os i ves Charg i ng 
• Front End Load i ng 
• Ore Haul i ng 

RAW SHALE .. : UPGRADING 
73 , 7 00 TPD VAPOR AND 

-.. • Topp i  ng 
• V i  sbreak i n g  

�, L IQU ID  FROM • Hydrotreati ng  SHALE • Removal of Pol l utants 
CRUSH I NG 

• Primary Crush i ng  
• Transportati on  
• Secondary Crush i ng 

CRUSHED SHALE 
7 2 , 500 TPD 

�, 
RETORT I NG 

• Di  rect Fi red Retorts .. 
• I ndi rect F i red Retorts ..... SPENT SHALE D I SPOSAL 
• Fi nes Retort SPENT SHALE 

58 ,87 5  TPD 
-

F i gure 1 .  Steps i n  Sha l e  O i l Producti on a t  NOSRI  

UPGRADED 
SHALE O I L  

-
• 

50 , 250 BPD 
H I GH BTU GAS .. 

24 . 3  MM --SCfToay • 

LOW BTU GAS ... 
329 . 6  MM SCr/day • 

.. ... 
BYPRODUCTS 

AMMON IA 220 TPD 
SULFUR 1 18  TPD 



("") I � 

AMMON IUM N ITRATE .. 
34 . 65 TPD ... UPGRADED SHALE O I L  

DI ESEL FUEL ... 
50 , 250  BPD 

392 BPD 
...... 

PURCHASED ELECTRIC ITY 
UOSR1  FAC I L ITY AMMON IA 

... 

1 , 627 , 095  kwh/day 
-.. MIN ING AUD PROCESS ING OF 220 TPD 

MAKE-UP WATER 
73 , 700 TPD of RAW SHALE SUlFUR 

... 
r 

73 , 7 14  BPD 
1 18 TPD 

OTHER MATERIALS .. 
SPENT SHALE 

...... 58 , 875  TPD 
H IGH BTU GAS-

24 . 3  MM SCF/day 
LOW BTU GAS 

. U. 'j . t> MM :)(;f / aay 

F i gure 2 .  NOSR1  Fac i l i ty :  I nputs and  Outp uts o f  t1ater i a l s  and  Energy 

.. 
-.. 

.... 
• 

.. 
--

-
..... 

... 
... 

.. ... 



• Energy i nvested d i rectl y and i nd i rectl y i n  the product i o n  
a n d  transportati on of ammon i um n i trate a n d  other process­
rel ated materi a l s 

• D i esel fuel and  e l ectri c i ty suppl i ed to the fac i l i ty from 
external sources 

• Energy i nvested d i rectl y and i nd i rectl y i n  the producti on 
and  transportat i on  of di esel  fuel to the fac i l i ty 

• Energy i nvested d i rectl y and  i nd i rectl y i n  the generation  
and transmi s s i on of e l ectri c i ty to  the  fac i l i ty 

A compl ete account i ng o f  energy requ i rements for shal e o i l  product ion  
wou l d  a l so cons i der the energy i nvested i n  capi tal equ i pment , bu i l d i ngs , 
and i n frastructure . Th i s  top i c i s  d i scus sed i n  Sect i on 1 . 2 . 2 . 6 .  

I t  i s  ass umed , for th i s  exampl e ,  that the u P9raded sha l e  o i l wi l l  be 
transported by p i pel i ne to refi neries  i n  the Chi cago area , and wi l l  d i spl ace 
an equal  vol ume of i mported c rude o i l . The d i spl aced crude o i l  i s  ass umed 

to be a premi um i mported crude , l anded on the Gul f Coast and  transported to 
Chi cago by p i pe l i ne .  

Energy bal ances are cal cu l ated on  the bas i s  of thi s d i spl acement of 
i mported crude o i l . I t  s hou l d be noted that th i s  i s  a conservat i ve assumpt i o n , 
and that energy bal ances wi l l  be more favorabl e u nde r the a l ternat i ve assumpti on  
of d i spl acement of  domest i c  crude o i l . *  Moreover ,  i n  ca l cu l at i ng  energy 

bal ances , no energy cred i ts are ass i gned to the byproduct ammon i a or su l fu r .  

1 . 2 . 1  i n  the Producti on  and Trans  ort of Ammo n i um N i trate 

An expl os i ve mi xture (ANFO ) cons i st i ng of 94 we i ght percent ammon i um 
n i trate and  6 wei ght percent d i esel fue l  o i l i s  used at  NOSR 1 at  the rate 
of 1 l b  of  ANFO per ton of shal e mi ned ( References 1 and 2 ) . The ANFO mi xture 
i s  prepared at the mi ne s i te u s i ng  ammo n i um n i trate obta i ned from a Gul f 
Coast manufacturi ng  fac i l i ty ,  and  d i esel fuel obta i ned l oca l l y .  

* Energy i nvested i n  the extracti on o f  domest i c  crude o i l  must  be taken i nto 
account , whereas energy i nvested i n  i mported crude o i l i s  not drawn from U . S .  
resources . 
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Process steps i n  the manufacture and transport of ammon i um n i trate to 
NOSR 1 are shown i n  Fi gure 3 .  Requ i rements for raw materi a l s ,  fue l s ,  and  
el ectri c i ty i n  each  step , correspond i ng to  the 69 , 278 l bs of NH4N03 per day 

used at NOSR 1 ,  have been cal cul ated from i nformati on i n  Reference 4 , and are 
summari zed i n  Tabl e 2 .  

Energy i n vestments i n  the natural gas , d i esel fuel , and el ectri c i ty 

used to manufacture ammon i um n i trate i n  the Gul f Coast  a rea have been cal cul ated 
on  the bas i s  of the fol l owi ng  assumpti ons : 

• Natura l  gas from wel l s  i n  the Gul f Coast a rea i s  used 

• Di esel fuel from a Gul f Coast  refi nery is used 

• Primary fue l s used for el ectri c i ty generati on  refl ect the 
generati ng mi x for the El ectri c Rel i ab i l i ty Counc i l  of  Texas ( ERCOT ) reg i on . 

These energy i nvestments a re shown i n  Fi gure 4 .  Energy i nvestments i n  

el ectri c i ty generati on and  transmi s s i on i n  the ERCOT reg i on are shown i n  
Fi gure 5 .  Energy i n vestments i n  d i esel fuel a re negl i g i b l e  for the 143 ga l l ons/  
day requ i red to  transport the ammon i um n i trate to  M O S R  1 ,  and therefore a re not 
reported . 

Di rect and i nd i rect energy i nvestments i n  the manufacture and  transportati on  
of 69 , 278 l b/day of ammon i um n i trate are summari zed in  Tab l e  3 .  Indi rect i nvest­
ments are an  order of magn i tude smal l er than d i rect i n vestments . There i s  energy 
i nvested i n  the i nd i rect i n vestments , and energy i nvested to produce that energy , 
ad  i nfi n i tum . In  pract i ce , energy i mbedded i n  thp. i nd i rect i nvestments i s  two 
orders of magn i tude smal l er than the d i rect i nvestments , and add i t i onal  terms 
can be i gnored except where recogni zabl e as  non-tri v i a l by i nspecti on . 

1 . 2 . 2  Ener I nvestments i n  the Mi n i n  , Retorti " . , U radi ng , and S ent 
Sha  e D i s posal  Operati ons at NOSR 1 

1 . 2 . 2 . 1  Di esel Fuel 

Di rect requ i rements for d i esel fuel i n  the m i n i ng of 73 , 700 TPD of shal e 
a nd i n  d i s posal  of  58 , 875 TPD of  spent sha l e a re shown bel ow : 
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Tabl e 1 .  Da i l y Ammon i um N i trate ( NH4N03 ) Requ i rements at NOSR 1 

Sha l e  Mi ned 
ANFO Requi  red 
NH4N03 Requ i red 

Di esel fue l Req ui red 
for ANFO m i xture 

= 

= 

= 

= 

= 

73 , 700 TPD 
7 3 , 700 l bs/day 
7 3 , 700 x 0 . 94 l bs/day 
69 � 278 l bs/day 

4 , 422  l bs/day 
= 6 14 gal l ons/day @ 7 . 2  l bs/ga l l on of  

d iese l  fue l ( Re ference 3 )  

Tab l e  2 .  Energy Resource Requ i remen ts i n  the Man ufacture and Transport of 
69 , 278 l bs per day of Ammon i um Ni trate 

� Natural Gas E l e ctri c i  ty 
SCF/day ( Kwh/day )  

Process  Step  

Ammon i a  Man ufacture 490 , 987 205 

N i tri c Aci d  :.0: 

Manufacture - 2 5 1  

Ammon i um N i trate 
Man ufacture - 1 , 386 

Ammon i um N i trate 
Transport - -

Total 490 , 9871 1 , 842 

lEqu i va l ent  to 500 . 3  MMBtu @ 1 , 019  Btu/SCF 2 Equ i val ent  to 19 . 8  MMBtu @ 5 . 825 MMBtu/barre l 
Convers i on factors were obta i ned from Reference 4 ,  p .  8- 1 .  
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Di ese l Fue l  
( g a  1 1  ons/day )  

-

-
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n I 
00 

L 

Na tura l Gas ( Feed )  
310 , 825 SCF/day ·--- 1 

AMMON IA 
MANUFACTURE 

Natura l Ga s ( FUe l }j 180 , 16 1  SCF /day 
- - .  

E l ectri c i ty 205 Kwh/day 

Wa te r ,  e tc .  

E l e c tri c i ty 1 386 Kwh/day 
143 ga l s /day d i e s e l  · fue l 

r----L-------,' 69 , 278 l b s/dh 
AMMON I UM N ITRATE 

MANUFACTURE 

NH4N03 

I Ra i l  : 
55 , 769 1 b s /  day 

. HNH03 I 

TRANSPORT . To NOSR1 

800 mi l e s @ 
2 .8 1  ga l l on s  d i esel  
fue l per 1000 ton­
mi l e s 

31 , 387 l b s/day NH3 
1 5 , 102 l b s /day 

NH3 I Truc k : 100 m i l e s  @ 

16 , 284 l bs /day 
NH3 

E l  ectri c i  ty 
2 5 1  Kwh/day 

N ITRIC  AC I D  
MANUFACTURE 

Cool i ng Wa te r ,  e t c .  

GULF COAST LOCAT ION 

18. 8  g a l l on s  d i esel  
fuel  per 1000 ton­
mi l e s 

F i g ure 3 .  F ue l  a n d  E l e c t r i c i ty Req u i re d  for t h e  f.1an u fa c ture a n d  Transport o f  Ammon i um N i tra te t o  NOS R 1  
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WELL 
ACQU IS IT ION 

Natura l  Gas2 
1 7 . 7 MMBtu 

E l e ctri c i ty 
304 kwh 

Other Fue l  s 
1 . 3  MMBtu 

GAS 
GATHER ING 

Natura l Gas 
14 . 0  Mr1Btu 

GAS L I QU I DS 
PLANT 

Natural Gas 
,- 3 1 .  3 MMBtu 

E l ectri  c i ty 
58. 2 kwh 

Other Fue l s 
Neg l i g i b l e  

100 m i  l es 

Natura l Gas 
7 . 0  MMBtu 

Note : Energy i nvested  i n  materi a l s cons umed for the enti re cycl e shown i s  • 30 . 1  MMBtu 

1000 MMBtu 

Natural Gas 
7 . 0  MMBtu 

Fi g ure 4 .  Energy Investmen ts 1 i n  the Producti on and Transport of Natural Gas i n  the Gul f Coast Area 

1Cal cul ate d  us ing i nformati on from Reference 5 ,  p .  V I -20 , V I - 3 3  and 1 1-8  
2 1ncl udes natural g a s  recycl ed 

'
to process , b ut  e xcl udes p hys i cal  l oss  of  natura l ,gas i n  e xtracti on 



1 1 1 1  kwh 
Generati  on  

Natura l Gas 
9 . 8  MMBtu @ 
10472 Btu/kwh 

Coal  
1 . 5  MMBtu @ 
10472 Btu/kwh 

Other 
0 . 2 MMBtu @ 
1 1205 Btu/kwh 

1000 kwh de l i ve red 

Transmi s s i on and Di s tri b uti on 
Losses 10% 

Average = 1 0 , 484 Btu/ kwh 

Fi gure 5 .  Energy I n vestmen ts* i n  E l e ctri c i ty Gene rat i on and 
Transmi ss i on i n  the ERCOT Reg i on 

* I nformati on from Re feren ce 4 ,  p . 8 . 5- 3  
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Tab l e  3 .  D i re ct and Ind i rect Energy Req u i rements i n  the Gul f Coas t  Manufacturl 
and Transport to NOSR1 of 69 , 278 l bs/day of Ammoni um 'N i trate 

Di rect 

Ind i rect i n : 
Natura l  Gas 1 

D i esel  F ue l  

Di rect i n  ERCOT 2 E l e ctri ci t� Generati on 
( 1842+ 181 kwh }  

I nd i rect i n  Fue l s  Used 
i n  ERCOT E l ectri c i t� 
Generati on : 

Natura l Gas 1 

Coal 

Total D i  rect and Indi rect 

Natura l 
Gas 

500 . 3  

38 . 5  
• 

19 . 8  

1 . 5  
• 

560 . 1 

Total Energy = 599 . 6  mi l l i on Btu/day 

1Based on F i gure 4 
2Based on F i g ure 5 

C-l l 

Di ese l  Coa l  Other El ectri c i ty 
Fue l ( kwh/ day ) 

MMBtu/day 

19 . 8  - - 1842 

- - 15 . 7  181 
Neg l i g i b l e  

- 3 . 0 0 . 4  

- - 0 . 6 
Neg l i g i b l e  

19 . 8  3 . 0  16 . 7  



• To operate mi n i ng equ i pment = 14 ,740 gal l ons/day @ 0 . 2  ga l l o ns/ton 
of  sha l e mi ned 

( Reference 2 ,  p .  I V-2 ) 

• For ANFO expl os i ve mi xture = 614 gal l ons/day ( see Tabl e 1 )  

• For transportat ion  o f  s pent 
s ha l e to d i s posal  s i te = 1 , 107 gal l ons/day 

( Ca l cul ated u s i ng  a fuel  cons umpti on rate of 18 . 8  gal l ons  of d i esel 
fuel per 1 , 000 ton -mi l es for trans portat ion  by truck  ( Reference 4 )  
and a n  ass umed d i stance of  one mi l e  from the retorts to the d i s posa l  
s i te .  ) 

• Total d i rect requ i rement 
of d i esel  fuel = 16 ,46 1  gal l ons/day 

= 2 , 283 MMBtu/day @ 5 . 825 MMBtu/bbl 

Energy i n vestments i n  · the producti o n  and transport of d i esel fuel have 
been cal cul ated u s i ng the fo l l owi ng assumpt i ons : 

• Crude o i l  from the Col o rado a rea i s  refi ned l ocal l y  

• D iesel  fuel from the l ocal  refi nery i s  transported to the NOSR 1 
fac i l i ty by truc k .  

These i nvestments a re shown i n  Fi gure 6 o n  the bas i s  o f  1 ,000 MMBtu o f  
d i esel  fuel del i vered to NOSR 1 .  I n vestments i n  the refi n i ng step are those 
attri butabl e to the product i o n  of d i sti l l ate fuel s ( here treated as i denti cal 
to d i esel  fuel ) .  I nvestments i n  the crude o i l  recovery and transport steps 

corres pond to the tota l  refi nery i n put of 3 , 021  MMBtu of  c rude o i l . Of thi s ,  
a pproxi mate ly  one-thi rd i s  attri butabl e to the product ion  of 1 , 000 MMBtu of 
di st i l l ate fuel s ( Refe rence 4 ,  p .  8 . 1 -2 ) . 

D i rect and  i nd i rect energy i nvestments i n  d i esel  fuel a re s ummari zed i n  
Tabl e 4 .  I n vestments o f  el ectri c i ty are stated i n  kWh del i vered . Trans l at ion  
to  prima ry fuel s w i l l be  accompl i s hed after the  total d i rect and i nd i rect 

requ i rements for e l ectri c i ty at  NOSR 1 a re establ i s hed . 
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n I ...... 
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These  i nvestments  a re the tota l s for 
302 1 MMBtu of cru de o i l 
- � ---

r OTHER PRODUCTS -
I 

CRUDE O I L  
302 1 MMBtu 

------""-, DI ESEL FUEL 
1000 MMBtu DI ESEL FUEL 

1000 MMBtu CRUDE 0 l L4 RECOVERY 

Di sti  1 1  a te 
2 . 0  MMBtu 

Natura l  Gas 
53 . 4  MMBtu 

Other Fue l s 
1 . 9  MMBtu 

E l ectri ci ty 
919  kwh 

50 Mi l es 

E l  ectri c i ty 
3 1 7  kwh 

PETROLEUM 1 REFI N I NG  

Di sti 1 1 ate2 

1 . 1  MMBtu 

Res i d  
3 . 7  MMBtu 

Natural Gas 
19 . 8  MMBtu 

Other Fuel s3 
5 . 0  MMBtu 

E l ectri c i ty 
1 170  kwh 

To NOSRI 

100 Mi l es 

Di esel  Fue l  
6 . 8  MMBtu 

These i nvestments are those 
attr i butab l e to the producti on 
of  1000 MMBtu of di esel  fuel , 
not the tota l s for ref i n i ng 
302 1 MMBtu of  crude o i l 

Note : Energy i nvested i n  Materi a l s = 34 . 2  MMBtu ( c rude o i l recovery and tra nsport steps ) 

F igure 6 .  Energy I nvestments i n  the Product i on and Transport of  Di esel  Fuel i n  the Col orado Area 

�cal cu l ated u s i ng i nformati on from Reference 4 ,  p .  8 . 1 -2  

3 1 ncl udes LPG 
Exc l udes refi nery gases  4Ca l cu l a ted u s i ng i nformat ion  from Reference 5 ,  p .  V I -33  and  1 1 -8  



Tabl e 4 .  Energy I n vestments i n  the Production  and  Transpo rt 
to NOSR1  of 16 , 46 1  gal /day of Di esel  Fuel 

Natural Di esel  
Fuel Coal Other Gas MMBtu/Day 

Di rect Requ i rements 2 , 283 

I nd i rect i n :  85 . 5  1 9 . 6  8 . 5  38 . 7  Di esel  Fuel 

Di rect i n  RMPA 3 . 9  0 . 5  22 . 5  10 . 2  E l ectri c i ty Generati on 

I ndi rect i n  Fuel s Used 
i n  RMPA El ectri c i ty 0 . 3  0 . 1 - 0 . 2  
Generati on 

TOTALS 89 . 7  2 , 303 . 2  3 1 . 0  49 . 1  

Tota l Energy = 2 ,473 . 0 mi l l i on Btu/day 
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1 . 2 . 2 . 2  El ectri c i ty 

El ectri c i ty requ i rements correspondi ng to the product i on of 50 , 250 
barre l s/day of  upgraded  sha l e  o i l at  NOSR1  are s hown be l ow .  

M '  , 
2 

• 1 n l  n g  = 8 kwh/ ton x 73 , 700 tons/day 
= 589 , 600 kwh/ day 

• Primary crush i n g , 
transport and  
secondary crus h i ng3 

= 4 . 15 kwh/ ton x 73 , 700 tons /day 
= 305 , 855  kwh/day 

• Retorti ng4 
= 47 , 750 kw x 24 hrs/day 
= 1 , 146 , 000 kwh/day 

Upgrad i ng , etc.  4 22 , 205 kw x 24  h rs/day • = 

= 5 32 , 920  kwh/day 

• El ectri c i ty gene4ate d  
on-s i te at  NOSR1  = 39 ,470 kw x 24 h rs/day 

= 947 , 280 kwh/day 

• Requ i remen ts for 
purchased e l ectri c i ty = 1 , 62 7 , 095 kwh/day 

. 

2 I n  Refe ren ce 2 ,  p .  I V-2  e l ectri c i ty req u i remen ts i n  the mi n i n g s tep  a re 
i n di cated  to range between  6 and 8 kwh/ ton of ore produced .  
3 I n  Reference 1 ,  p .  2 -84 and  p .  2 -86 , e l ectri c i ty req u i rements for primary 
and secondary crus h i n g  are i nd i cated to be 0 . 03 to 0 . 15 kwh/ton an d 2 to 3 kwh/ ton , 
respecti ve ly .  

The range of e l ectri c i ty requ i rements for conveyor transport of  s ha l e  
between the pri mary and secondary crus h i n g  steps  has been ca l cu l ated  us i ng 
i nformati on from References  6 and 7 ,  as fo l l ows : 

• Cogveyor ene rgy requ i rements pe r = 1 . 95 to 3 . 2 5  MMBtu 
10 Btu of s ha l e  transported  ( Re fe rence 6 ,  p . 2- 19 , Secti on 2 . 5 . 2 )  

= 19 1 . 1 to 3 18 . 4  kwh @ 10 , 206 Btu/kwh 
( Re fe rence 6 ,  p .  1-60 , Tab l e  1 - 24 )  

• 109 Btu  of  s h a l e  = 18 1 . 8  tons  @ 2 , 75 0  Btu/ l b  of  sha l e  
( Re fe rence 7 ,  p .  5 0 )  

• Conveyor e l ectri c i ty requ i remen ts 
per ton of  s ha l e  transported  = - 1 . 00 to 1 . 75 kwh 

• Tota l e l ectri c i ty requ i remen ts 
as s umed i n  thi s  study for pri mary = 0 . 15 + 1 + 3 
crush i ng ,  con veyor transport and 
secondary crus h i ng = 4 . 15 kwh/ ton 

4Refere nce 1 ,  p.  1 1 1 - 3/4 , an d p.  I I I - I I .  
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1 . 2 . 2 . 3  E l ectri c i ty Regu i rements i n  the Transport of Upgraded Shal e Oi l 
to Fi na l  Markets 

The upgraded s ha l e o i l i s  transported vi a a feeder p i pel i ne to a trunk 
p i pel i ne through whi ch  it is sent to a refi nery i n  the Chi cago a rea . Energy 
requ i rements for transportati on are : 

• Feeder P i pe l i ne 
Di stance 5 El ectri c i ty Requ i red 

• Trun k  P i pe l i ne 

= 10  mi l es ( Reference 8 ) 
= 6 , 120 kwh/day 

Di stance 5 = 1 , 000 mi l es ( Reference 8 )  
E l ectri c i ty Requ i red = 6 12 , 000 kwh/day 

1 . 2 . 2 . 4 Energy I nvestments i n  Purchased E l ectri c i ty Used at NOSR 1 

The fol l owi ng  requ i rements for purchased e l ectri c i ty at  the NOSRI 
fac i l i ty are ass umed to be met us i ng power generated i n  the Rocky Mounta i n 
Power Area ( RMPA ) : 

( a )  Purchased e l ectri c i ty for NOSRI faci l i ty 
( b )  E l ectri c i ty for feeder p i pel i ne 

Total 

1 , 627 , 095 kwh 
6 , 120 kwh 

1 , 633 , 2 15 kwh 

The mi x of pri mary resources for el ectri c i ty generati on i n  RMPA , wh i ch 
i s  a subreg ion  of the Western Systems Coordi nati ng  Counc i l  ( WSCC ) ,  i s  
shown i n  Tabl e 5 .  Energy requi rements for el ectri c i ty generati on , a s s umi ng  
that 10  percent of the  generated e l ectri c i ty i s  l ost i n  transmi s s i on , a re 
shown i n  Tabl e 6 .  The e l ectri c i ty requ i rements for transporti ng  50 , 2 50 BPD 
of upgraded s ha l e o i l through the trunk p i pel i ne to Chi cago a re not i nc l uded , 
the reason for wh i ch i s  exp l a i ned i n  Sect ion  1 . 2 . 3 .  

5Based on 2 . 1  kwh per 1 , 000 MMBtu-mi l e  ( Reference 5 ,  p .  V I -42 ) and 5 . 8  MMBtu/ 
barrel of  upgraded s ha l e  o i l  ( Reference 6 ,  p .  2-33 , and p .  2-47 ; Reference 7 ,  
p .  5 1 ) . 



Tab l e 5 .  Rocky Mountai n Power Area Resources i n  Power Generati on ( 1979 ) 

Resources Percent  of kwh generated 

Coal 59 . 7  
Di s ti 1 1  ate 1 . 3  
Natural Gas 10 . 4  
Nucl ear  0 . 7  
Hydro 2 7 . 9  

Average = 10 , 326 Btu/kwh 

Based on i nformati on i n  Reference 9 ,  p .  X I . 9 . 8 ,  Tab l e  9A. 3 .  
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SURFACE 
I� I N I NG 

D iese l  Fue l 
50 MMBtu  

Gaso l i ne 
3 . 4 MMBtu 

El ectri c i ty 
17 ,440 kwh 

Note : Energy i nvested  i n  mater i al s con s umed = 48. 4  MMBtu 

1 , 000 tons  @ 20 MMBtu/ton 
• 

100 mi l e s  

Di esel  Fuel  
39 r1MBtu @ 2 . 81 ga l l ons/ lOOO ton-mi l es 
and 5 . 825  MMBtu/barre l o f  d i ese l  fue l 

F i g ure 7 .  Energy I nve stments 1 i n  the Product i on and Transport of  Coal 
i n  the Col orado Area 

1Cal cu l ate d  us i ng i n formati on from Referen ce 5 ,  p .  V I-8  and V I - 2 .  
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WELL 
ACQUI S ITION 

Natura l  Gas2 

17 . 7 MMBtu 

El  ectri c i ty 
304 kWh 

Other Fue l  s 
1 . 3 MMBtu 

GAS 
GATHERING 

1- Natural Gas 
14 . 0  MMBtu 

GAS L I QU I DS 
PLANT 

Natura l  Gas 
3 1 .  3 �IMBtu  

t- E lectri c i ty 
58. 2  kWh 

L Other Fue 1 s 
Negl i g i b l e  

100 m i  l es 

L Natural Gas 
7.0 MMBtu 

Note : Energy i n vested i n  materi a l s  cons umed for the enti re cycl e s ho\'tn i s  • 30. 1 MMBtu 

1000 MMBJ:u 

L Natura l Gas 
7 . 0  Mf1Btu 

F igure 8. Ene rgy I nvestments 1 i n  the Production and  Transport of Natura l  Gas i n  the Co l orado Area 

lCal c u l ated us i n g  i n formati on from Re ference 5 ,  p .  V I -20 , V I - 3 3  and 1 1- 8  
2

I nc l ude s natura l gas  recycled t o  process , b u t  excl udes p hys i ca l  l os s  o f  na tura l  g a s  i n  e xtracti on  
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Tabl e 6 .  Enerqy Requ i rements for Generati nq 1 , 814 , 683 kWh i n  RMPA 

Di rect i n  1 El ectri c i ty Generat i on  

Ind i rect i n  
Coa1 2 3 
Natural Gas4 Di s ti l l �te 
Nuc l ear  

Total Di rect and  I ndi rect 

Energy in  Secondary 
El ectri c i ty ( 1 1 ,026 kWh ) 

Total 

Coal Natural 
Gas 

1 1 , 345 . 0  1 , 976 . 4  

- -

- 1 52 . 2  
- 9 . 9  

4 . 8  0 . 9  

1 1 , 349 . 8  2 , 1 39 . 4  

68 . 9  1 2 . 0  

1 1  , 418 . 7 2 , 15 1 . 4  

Hydro Di s ti l l ate Res i dual  Gasol i ne Fuel 
( MMBtu )  

5 , 063 . 0  264 . 3  - -

- 50 . 5  - 1 . 9  
- - - -
- 2 . 3 1 . 0  -
- - 1 . 2  -

5 , 063 . 0  3 17 . 1 2 . 2  1 . 9 

30 , 8  1 . 6  - -

5 , 093 . 8  3 18 . 7  2 . 2  1 . 9  

Other El ectri ci ty 
( kwh )  

-

27 . 4  9 , 893 
62 . 1  7 16 

4 . 5  417  
1 . 6 

95 . 6  1 1  , 026  

0 . 6  

96 . 2  i 
IThe fol l owi ng convers i on factors have been use d :  coal and n atural gas , 10 , 472 Btu/kwh ; hydro , 10 , 000 Btu/kw h ;  
di s ti l l ate fuel , 1 1 , 205 Btu/kwh . nucl ear , 7 , 1 29 Btu/kWh . 
2These requ i rements are based on  the i nformati on i n  Fi g ure 7 .  
�hese requ i rements a re based o n  the i nformati on i n  F i g ure 8 .  
4These requ i rements are based o n  the i nformati on i n  � i gure 6 . 
5These requi rements are based on the i n formati on i n  Reference 4 ,  p . 8 . 4- 2 , F i g ure 8 . 4- 1 ,  and correspond to 
12 , 7 3 1  kwh generated .  

Total  Energy = 1 9 , 082 . 9  mi l l i on Btu/day 



1 . 2 . 2 . 5  Energy Investments i n  Proces s-Re l ated Mater i a l s Used at  NOSR 1 
Other than ANFO 

Energy i nvestments i n  p rocess  rel ated mate ri a l s  (other than the ANFO 
exp l os i ve m i xture ) req ui red at NOSRI  for the p roducti on of 50 ,250  barre l s  
o f  upg raded s ha l e  o i l  a re p resented  be l ow .  These i n ve s tments are approx i mate , 

and have been cal cu l ated us i ng i nformati on from Reference 5 ( P . V I -75 through 
V I -81 ) . Of the sources rev i ewed i n  th i s  study only Reference 5 has been 
found to conta i n  such i nformat i on .  

Energy Investments i n  Proce s s  Re l ated 
Proce ss  Step Mate ri a l s 1 ( s upp l i e s ) (MMBtu per  50 , 25 0 - barre l s  of s ha l e  o i l ) 

Mi n i ng 89 12 

Crush i n g ,  etc . 1 , 7093 

Retorti ng & Upgradi ng  5 , 5504 

Spent Sha l e  D i sposal  3 395 

Total 8 ,489
6 

1 .  I n format i on i n  Reference 5 i s  presented on ly  i n  total Btu terms , i . e . , 
no  fuel spec i f i c  i nvestments a re reported for suppl i es .  

Z. For suppl i es other than ANFO . 
3 .  Steel wea r  p l ates , s creens , etc . 
4 .  Water treati ng chemi ca l s ,  petrol eum cata l ys ts , acti vated carbon � etc . 
5 .  Conveyor bel ts , beari ngs , etc . 
6 .  Th i s  est imate , based on 1967 i nformati on ,  i s  conservat i ve because 

c urrent producti on processes are l i ke ly  to be l es s  energy i nten s i ve .  
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1 . 2 . 2 . 6  Energy I nvestments i n  Equ i pment , Bu i l d i ngs , and I n frastructure 

Equ ipment 

Energy i nvestments i n  capi tal eq u i pment i n  the NOSR1 fac i l i ty have been 
ca l cu l ated on the bas i s  of i nformati on  i n  Reference 5 ,  p .  V I -75  through 
V I -8 1 . These i nvestments , prorated to one day ' s  producti on  of 50 , 250  barre l s 
of upgraded s hal e o i l , a re s hown i n  Tabl e 7 .  

These energy i nvestments i n  eq u i pment a re approximate . They are 
ca l c ul ated i n  Reference 5 on  the ba s i s  of so many Btu per dol l a r of cap i ta l  
expendi ture ,  rather than by ana lyz i ng the materi a l s a nd processes used to 
produce the eq u i pment . 

Tabl e 7 .  Energy I nvestments i n  Cap i ta l  Equi pment 

Process Step Energy I n vestments i n  Cap i ta l  Eq u i pment 
( MMBtu per 50 , 2 50 barrel s of s hal e o i l ) 

Mi n i ng N/A 
Crus h i n g 1 2 10 
Retort i ng a nd Upgradi ng2 1 , 766 
Spent Shal e Di sposa1 3 304 

Tota l 2 , 280 

1Gyratory crushers , storage bi n s ,  ore feeders , i mpact crushers , screens , 
bag fi l ters , bl owers , etc . 

2Retorts and  upgradi ng eq u i pmen t .  
3Conveyors , trucks , compactors , bul l dozers , etc . 

Bu i l d i ngs 

Energy i nvestments i n  bu i l d i ngs i n  the NOSR1 fac i l i ty are estimated 
bel ow .  The areas of bu i l d i ngs i n  the NOSR1 fac i l i ty are g i ven i n  Reference 1 :  

Bu i l d i ng Square Feet 
Control House 
Admi n i strati on 
Laboratory 
Operati ons 
Guard , Fi re ,  and  Fi rst Ai d 
Warehouse , Shops , and Veh i c l e 

Tota l 
Ma i ntenance 
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15 , 000 
15 , 000 
6 , 000 

15 , 000 
4 , 700 

57 , 000 
1 12 , 700 



An a verage  energy i nvestment o f  970 , 000 Btu per  square foot i s  reported 
for new i ndustri a l  bui l di ngs i n  Reference 1 0 , page 840 , Tabl e 2 .  On th i s 
bas i s ,  the energy i nvested  i n  the bu i l di ngs  i s :  

1 12 , 700 s q  ft x 970 , 000 Btu/sq ft , o r  109 , 3 19  MMBtu . 

Pro rat i ng  th i s  i n ve stment  over 30  years , the energy i nvestmen t  

correspond i ng  t o  one day ' s  p roduct i on  of  50 , 250 barre l s o f  s ha l e o i l i s :  

1 09 , 3 19  MMBtu/30  x 365 or  9 . 98 MMBtu (� 10  MMBtu ) .  

Th i s  i s  a very sma l l n umber rel a t i ve to the d i rect and  i nd i rect energy 
supp l i ed to the process . 

Industri a l  I n frastructure 

Energy i nvestments i n  i ndustr i a l  i nfrastructure a re d i ffi c u l t to 

e st ima te , even when s i te-spec i fi c  i nforma t i o n  i s  ava i l a bl e .  The construc t i on 

o f  maj o r  h i ghways and  p i pel i ne s  a re examp l es o f  i ndustri a l  i n fras tructure . 
I t  i s  necessary to reso l ve whether the prov i s i on o f  s uc h  i nfras tructure i s  
un i q ue ly  a ssoc i ated wi th the project under rev i ew .  I f  several projects 
a re u nder deve l opment i n  that a rea , i t  i s  neces sary to reso l ve how the 

energy i nvestments  i n  the i n fras tructure s hou l d  be a l l ocated among  these 

projects . 

Res i dent i a l  a nd  Commun i ty I n frastructure 

Hou ses , schoo l s ,  hospi ta l s ,  a nd  mun i c i pa l  serv i ces  mus t  be provi ded 
for workers i nvol ved i n  p l ant  constructi on and operat i on . P l a n n i ng  and  
cap i tal  i nvestment for the  construct i on  of  houses and  i nst i tut i ons  a re 

proper a reas o f  concern for state and l ocal  government .  However ,  the energy 
i nvested i n  such  construct i on shou l d not be i nc l uded i n  energy ba l ance 
cal c u l at i ons . From the perspecti ve of the nat i onal  economy , i f  these workers 

were not empl oyed at  th i s  l ocati on , presumabl y they wou l d  be empl oyed at  
other l ocat ions  i n  the Un i ted States , whe re they wou l d  demand  a comparab l e 

n umber o f  houses , schoo l s ,  etc . The nati ona l  economy must provi de for the 
needs of these workers whether or not a s ha l e o i l product i on  fac i l i ty i s  
bu i I t  i n  NOSRl . 
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1 . 2 . 3  Energy Investments i n  El ectri c i ty for Trunk P i pel i ne 

The trun k p i pe l i n e  trave rses seve ra l  N ERC reg i on s  as i t  p roceeds from 
the NOSR 1  area v i a  Caspe r ,  Wyomi n g  to Ch i cago . The s i mp l i fy i ng assumpt i on 
i s  made that the e l ectri c i ty for p ump i n g  i s  generated from coal . A more 

e xact treatment , i denti fy i ng  the pump i ng s tati ons and the e l ectri c i ty 
generat i ng  mi x appropri ate to each p ump i ng stat i on , i s  beyond the s cope o f  
the present study .  

D i rect and i n di rect  energy i n vestments i n  e l ectri c i ty for the trun k 
p i pe l i ne ,  a ssumi ng  that 10  percent  of  the e l ectri c i ty generated i s  l os t  i n  
transmi ss i on , a re shown i n  Tabl e  8 .  

Tab l e  8 .  Energy Req u i rements for Gene rati n g  680 , 000 kwh 

Coal Di s ti 1 1  ate Gaso l i n e  
Fue l  

( t.1MBtu )  

Di rect i n  El ectri c i ty 
Gene rati on .l! 712 1 - -

Ind i  rect in  Coal y 31 .  7 1 . 2  

Total D i rect and 
I nd i rect 7 12 1  31 . 7  1 . 2  

Energy i n  Secondary 
El ectri c i ty 
( 62 1 0  kwh ) 65 0 . 3 -

Total 7 186 32 1 . 2  

Total Energy Invested = 7 , 236 . 6  mi l l i on Btu/day 

1Based on a convers i on factor of 10 , 472 Btu  per kwh 

Other 

-

17 . 2  

17 . 2  

0 . 2 

1 7 . 4  

El e ctri c i ty 

( kwh ) 

62 10  

62 10 

2Based on F i gure 7 and the assumpti on that  energy i nvestments i n  coal producti on  
and  transportat ion  are s i mi l ar i n  reg i ons  traversed by the  p i pel i ne 
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The upgraded sha l e o i l  i s  a s s umed to d i sp l ace i mported c rude o i l  o f  a 
comparabl e qual i ty on  a barrel -per-barrel bas i s .  For markets i n  the Ch i cago 
area , the energy sav ings  that can be ascr i bed to the 50 , 2 50 barre l s of  sha l e 

o i l produced at  NOSR 1 ,  c orresponds to the energy i n  an  equ i va l ent amount  of  
i mported crude o i l  ( at 5 . 8  MMBtu/�arre l ) l es s  the  d i rect and  i nd i rect energy 
i nvested i n  transport i ng that crude to the Chi cago a rea from a Gul f Coa st  

port . Energy i nvestments  i n  t h e  transport by p i pe l i ne o f  i mported c ru de 
o i l  a re s hown i n  Tabl e 9 .  These have been ca l c u l a ted  on  the a s sumpt i on  that 

the e l ectri c i ty requ i red for the p i pe l i ne i s  genera ted from coa l  e l ectri c 
p l a n ts l ocated i n  the fou r  s tate reg i o n  traversed by the p i pe l i ne ( Texas , 

Okl a homa , M i s sour i , and  I l l i no i s ) . Th i s  i s  a con servat i ve ass umpt i on . The 
use of a ny prem i um fue l s i n  the generati ng mi x for e l ectri c i ty to transpo rt 
the i mported crude o i l  wou l d resu l t i n  an  equ i val ent s av i ng o f  p rem i um fue l s 

att r i butabl e to the d i spl acement  o f  i mported crude o i l  by s ha l e o i l . 

Tabl e 9 .  D i rect and  I nd i rect Energy I nvestments i n  the 
Transport of  50 , 250  Barre l s of  Imported Crude 
O i l From the Gul f Coast  Area to Ch i cago 

E l ectri c i ty req u i rements at  2 . 1 kwh/ 1 , 000 MMBtu-mi l e  
and  1 , 000 m i l es of  transport = 6 12 , 000 kwh 

D i rect fuel  ( coa l ) requ i rements for e l ectri c i ty 
generati on 1 

I nd i rect energy i nvested i n  the coa1 2 

Tota l 

= 

= 

= 

7 , 12 1  MMBtu 

148 MMBtu 

7 , 269  MMBtu 

1As s umi ng  10  percent of  the e l ectri c i ty generated i s  l os t  i n  transmi s s i on  
and  a convers i on factor of  10 , 472  Btu/kwh . 

2As s umed s i mi l ar to that s hown i n  Tabl e 7 .  
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1 . 2 . 4 Summary 

Tabl e 10 .  Di rect , I nd i rect , and Total Externa l  Energy I nves tments 
i n  the Producti on and Transport of  Sha l e  Oi l From NOSR1  

MMBtu per  50 , 250 barrel s of  upgraded sha l e  o i l 

Premi um Fuel s Al l Energy 
Petro l eum ( Petrol eum Resources 

Fuel s Fuel s & ( I ncl udi ng  
Natura l  Gas ) Premi um Fuel s )  

D I RECT 
• For d i esel  fuel at  NOSR1 

fac i 1 i ty for :  
- Operat i ons  o f  mi n i ng 

equi pment 
- Expl os i ve mi xture (ANFO ) 2 , 283  2 , 283 2 , 283 

- Di sposal  of spent shal e 

• Central Stati on  e l ectri c i ty 
generated i n  the Rocky 324 2 ,483 19 , 139 
Mounta i n  power area 

• Energy i nvested i n  the 
ammon i um n i trate and other 20 580 9 , 089 process-re l ated materi a l s 
del i vered to NOSR1  

I ND I RECT 
• Energy i n vested i n  capi tal 

eq u i pment  ( p rorated to one N/A N/A 2 , 280 
day ' s  product i on at NOSR1 ) 

• Energy i nvested i n  the 
bu i l d i ngs at  NOSR1 ( p rorated N/A N/A 10 to one day ' s  producti on at 
NOSR1 ) 

• Fue l s  used i n  the recovery ,  
transport , and refi n i ng o f  29 1 15 154 crude , a ttri butabl e to the 
d i esel  fue l del i vered to NOSR1  

( Conti nued ) 
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Tabl e 1 0 .  Di rect , Ind i rect , and Total Externa l  Energy I nvestments 
i n  the Producti on and Transport of Sha l e Oi l From NOSR1 

( Conti n ued ) 

MMBtu per 50 , 250 barre l s of upgraded s ha l e  o i l 

Total  Di rect Energy I nvestment 

Total  Indi rect Energy 
I nvestment  

Tota l of External Energy 
Investments 

Tota 1 Recoverabl e Energy 

Premi um Fue l s 
Petro l eum ( Petro l e um 

Fue l s Fue l s & 
Natural Gas ) 

2 , 627 5 , 346 

29 1 15 

2 , 656 5 , 46 1 

From NOSR1 P l ant  = 339 , 462  MMBtu/day 

1 bbl energy i nvested yi e l ds 1 0 . 3 bbl s energy products . 

1 bbl energy i nves ted y ie l ds 8 . 8  bbl s l i q u i d  products . 

N E Eff " " - 339 , 462  - 32 , 955  x 1 00 - 90 3% et nergy 1 C l  ency - 339 , 462  
- . 0 
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( I nc l ud i ng 
Premi um Fuel s )  

30 , 5 1 1  

2 , 444 

32 , 955  
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2 .  ENERGY BALANCES OF SOLVENT REFI NED COAL ( SRC-1 I )  

Di rect l i quefact i on of coal  to produce l i qu i d  fue l s i s  one a l ternati ve 
to devel opment of the NOSR . I n  1974 , a 50-ton per day (TPD ) SRC pi l ot pl ant 
was pl aced i n  operati on  at Ft . Lewi s ,  Wash i ngton , and a 6 , 700 TPD SRC - I I 
demonstrati on pl ant  was des i gned for poss i bl e  s i t i ng at  Morgantown , West 
V i rg i n i a .  S i nce Morgantown i s  con s i dered to be a potenti a l  area for construc­
t ion  of the fi rst di rect coal l i quefacti on demonstrat i o n  pl a nt , it was sel ected 
as the geograph i c  area for a SRC- I I  energy ana lys i s  ( Reference 1 ) . 

The pri nci pal data sou rce for the SRC- I I  ana lys i s  i s  the Phase Zero task 
report , dated 31  July 1979 , of the SRC- I I  Demonstrat i on Proj ect for DOE 
( P i tts burgh & Mi dway Coa l  M i n i n g Company ) . The major  stages of SRC - I I l i que­
fact ion  are coal s l u rry preparat ion , d i sso l v i ng ,  refi n i ng , recycl e  gas heati ng 
and compres s i on , and  hydrogen recovery . The battery- l i mi ts p l ant  a l so i nc l udes 
an  i ntegrated hydrogen product i on fac i l i ty and a secondary recovery and oxygen 

pl ant . The product s l ate for SRC - I I  i nc l udes l ow-sul fur fuel  o i l ( equ i va l ent 
to uti l i ty and i ndustr i a l  fuel p i l ) ,  pi pel i ne-qual i ty gas , naphtha ( 3500F E P ) , 
a l i ght hydrocarbon stream ( ethane/propane ) ,  and  a butane stream . 

2 . 1  D I RECT ENERGY I N PUTS TO SRC - I I 

F i gure 2-1  i l l u strates the di rect energy-rel ated i nputs to SRC - I I for 
the producti on of 1 , 000 MMBtu of l ow-sul fur fuel o i l . These val ues were 
deri ved by scal i ng the bal ances for the 33 , 500 TPD commerc i al -sca l e  pl ant . 
Coa l  i s  both a process feedstock and  the primary pl ant  energy source . 

Purchased el ectri c i ty amounts to on l y 0 . 3  percent of the e nergy resources 
cons umed by the pl ant . 

2 . 2  I ND I RECT ENERGY REQU I REMENTS FOR SRC- I I  

Coal M i n i ng .  Coal i s  the primary feedstock and energy source for SRC - I I .  

For purposes of th i s  study , i t  i s  assumed : that the SRC- I I  pl ant i s  l ocated 
wi th i n  fi ve mi l es of the coa l  source ; that underground mi n i ng of h i gh - su l fur 

b i tumi nous coal i s  empl oyed ; that run -of-mi ne ( ROM ) coa l  i s  g i ven a very rough 
c l ean i ng at a mi ne-mouth fac i l i ty ;  and  that coal is  transported to the SRC- I I  
pl ant  v i a  un i t tra i n .  I t  i s  assumed that coal wi l l  be purchased as  the 
requ i rement for the pl ant  is 1 1  mi l l i o n  ton s/year and the l argest  u nderground 
mi ne , Consol i dati on ' s  I rel and mine produces only 2 . 6  mi l l i on tons/year .  
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Fi gure 2-2  i l l ustrates the energy requ i rements to produce and del i ver 

101 . 1  TPD o f  coal  for the SRC- I I  pl ant shown in  F i gure 2-1 . Underground 
mi n i ng  i s  characteri zed by the use  of  el ectri c i ty i n  the mi n i ng and movement 
of  coal to the mi ne-mouth . Di esel  fuel and l ube o i l  a re the two major , non­
el ectr i c  i nputs to the mi n i ng ope rati on . 

I n  characteri z i ng the fuel m i x  for the e l ectri c i ty generated for consumpt i on 
i n  the Morgantown area , coa l i s  seen as  the primary fuel . F i gure 2 -3 i l l ustrates 
the breakdown o f  e l ectr i c energy generated wi th i n  the East Central Area Reg ion  
( ECAR ) o f  the  Nat iona l  El ectri c Rel i a bi l i ty Counc i l  ( NERC ) , the  reg ion  wh i ch 
i ncl udes West  V i rgi n i a , Kentucky , Oh i o , Indi ana , and M i ch i gan . The a l l ocat i on 
of  energy resources cons umed to produce the purchased e l ectri c i ty for the SRC- I I  
pl ant i s  based on Fi gure 2-3 . Al ternat i ve l y ,  the SRC- I I  pl ant coul d cogenerate 

i ts el ectri ca l  energy needs i nterna l l y  a nd , i n  that case , coal wou l d  s upp ly  a l l 
the primary energy , a l be i t  at  a heat rate that i s  on ly  60 percent of  a typi ca l  
uti l i ty power pl ant . Tabl e 2-1  g i ves the  total energy i nvestment to  produce 
1 , 000 MMBtu/day of  SRC- I I  products . 
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ELECTR IC  TRANS 
POWER & 

GENERAT ION Y ( ECAF ) 

COAL COAL 
1 , 003 . 5  kWh 10 . 509 MMBtu 

GAS NAT . GAS 
2 . 4  kWh 0 . 025  MMBtu 

O I L  O I L  
59 . 0  kWh 0 . 66 1  MMBtu 

NUCLEAR 
41 . 7 kWh 

HYDRO 
4 . 5  kWh 

OTHER 
n i l  

1 , 000 kWh 
del i vered 

10% 1 0  s s  

10 , 47 2 Btu/ kWh 

10 ,47 2 Btu/kWh 

1 1  , 20  5 Btu/ kWh 

( EC AR )  
1976  Act ua 1 s 106 kWh 
NUC - 1 3 , 282 4% 
Hyd - 1 , 445 1/2% 
Coa l  - 3 19 , 927 90% 

Oi l - 18 , 813  5%  

Gas - 755 1/4% 
Other- 0 0% 

354 , 22 2  

Fi gure 2-3 . Reg i o n-Speci fi c  Fue l  M i x for Uti l i ty Power Genera t i o n  ( ECAR Reg i on ) 

C- 33 



n I W ..j:::o 

Tabl e 2 - 1 . Energy I n vestments i n  the Producti on o f  1 , 000  MMBtu o f  
Fuel Oi l P l us  Coproducts v i a  SRC- I I  L i quefact ion  

( 106 Btu ) 

ALL FUELS 

PREMIUM FUELS 

PETROLEUM FUELS 

� SRC- I I  TYPE 
GASOLINE DISTILLATE 

NATURAL 

INPUT 
RES IDUAL GAS COAL 

COAL 

• Di rect - - - - - - -- 2591 . 

• Embedded ni l 1 .  1 32 1 . 925 0 . 073 1 66 . 44 

ELECTRIC l TY 

• Embedded . 0000 . 0008 . 5021 . 021 2 7 . 95 1 9  

TOTALS n i l 1 . 333 2 . 427 0 . 094 2765 . 4  

TOTAL ENERGY INVESTED = 2 , 769 . 1  MMBtu 

OTHER 

- -

ni l 

. 01 65 

. 01 65 



3 .  ENERGY BALANCES OF ENHANCED O I L  RECOVERY ( EOR ) 

After nearl y hal f a century of i ndustri al  research , a number of enhanced 
recovery methods have evol ved , some of wh i ch appear more promi s i ng than others . 
The three major  categor i es - -thermal , carbon d i oxi de mi sc i bl e ,  and chemi cal  
fl ood i ng--di ffer in degree of compl exi ty and i n  the amount of experi ence deri ved 
from fi el d appl i cati ons : 

• Therma l i s  the most advanced on the l earn i ng cu rve i n  terms of fi el d 
experi ence . Commerc i al appl i cat ion  of  some thermal proces ses has been 
underway for the l a st  decade and currentl y contri butes a bout 250 ,000 
barrel s per day of en hanced o i l  recovery to the national  o i l  s uppl i e s . 

• Carbon d i oxi de mi sc i bl e i s  l ower on the l earn i ng curve than thermal , 
but i n  the m iddl e range of  compl exi ty of  the three c�tegories . 
Th i s  techn i que contri butes about  100 , 000 barrel s per day to national  
o i l  suppl ies . 

• Chemi cal  fl ood i ng i s  the most compl ex , i s  l owest  on the l earn i ng curve , 
and has the highest degree of uncerta i nty .  Over the past decade , 
several  fi el d p i l ot tests have been conducted . Chemi cal fl ood i ng 
contri butes an esti mated 23 ,000 barrel s per day to the national  o i l  
s uppl i es .  

3 . 1  D I RECT ENERGY I N PUTS TO EOR 

Because i t  i s  the most advanced method , contri butes the most o i l  to 
nat i onal  o i l  s uppl i es , and accounts for over 50 percent of a l l EOR projects , 
thermal st imul ati on through steam i njection i s  exami ned as  the "representati ve "  
EOR method . Fu rthermore , s i nce 73 percent o f  al l steam i njecti on projects 
are l ocated in the Kern Ri ver ( Ca l i forn i a )  fi e l d ,  the experi ence of these 
projects wi l l  be used to descri be the energy requ i rements assoc i ated wi th 
th i s  method . The ori g i nal  approach to steam i nject i on EOR i s  known as steam 
soa k ,  and i nvol ves operati ng a s i ngl e wel l over a cycl e con s i st i ng of steam 
i nj ection , fol l owed by wi thdrawal of o i l  wh i ch has fl owed i nto the wel l by 
reason of i ts reduced v i scos i ty .  Thi s approach i s  be i ng repl aced by a steam 
dri ve a pproach i nvol v i ng i nject i on of steam i nto al ternate we l l s ,  to heat the 
o i l  and dri ve it to adjacent offsett i ng wel l s .  

The steam dri ve works somewhat di fferentl y t: lan mi ght be expected from 
i ts name . I nstead of pus h i ng , or  dri v i ng , the o i l  ahead of i t ,  steam fl ows 
over the o i l , transferr i ng  heat by conduct i on to the col umn of  o i l  beneath i t .  
Oi l at the i nterface between the steam and the o i l  col umn , i ts v i scosi ty reduced , 
i s  then dragged a l ong by the steam to the produci ng wel l . Even i n  some of the 
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most favorabl e reservo i rs ,  i t  i s  necessary to use  energy equ i va l ent to burn i ng 
at  l east  25  percent  of  the c rude o i l  produced , i n  order to generate the requ i red 
amount of steam ; and i n  Cal i forn i a  the current a verage i s  about 35 percent . *  
That val ue wi l l  be used to characteri ze  therma l EOR for th i s  study .  

F i gure 3-1  presents the energy i nputs requ i red to produce 1 ,000 MMBtu of 
c rude v i a  an  l Iaverage " conventi onal  o i l - recovery process . The  data source for 
th i s  characteri zat ion i s  the 1976 report , II Energy Use i n  Petro l eum Refi ner i e s , "  
Oak R i dge Nat i onal  Laboratory ( V .  O .  Haynes ) ORNL/TM-5433 . 

F i gure 3-2  presents the energy i nputs requ i red to produce 1 , 000 MMBtu of 
" u seful " crude o i l  v i a  the assumed steam- i njecti on therma l EOR process . Th i s  
character izat ion assumes that 35  percent of the c rude extracted from the fi eld 
i s  burned on-s i te to generate steam . A total of  1 , 538 MMBtu of crude must be 
recovered to net the 1 ,000 MMBtu of usefu l  crude o i l  output . The d i rect energy 
i nvestments for recovery of " st imu l ated ll c rude a re based on the convent i onal  
process of  F i gure 3- 1  s cal ed to  1 , 538 MMBtu of  crude o i l recovered . 

F i gure 3 -3 presents the energy i nputs requ i red to produce 1 ,000 MMBtu of 
lI usefu l  c rude o i l v ia  steam- i nj ected therma l EOR if  coal i s  used i nstead of  
c rude o i l  t o  fi re t he  on -s i te boi l ers .  F i gure 3 -3 assumes that an  on-s i te 
boi l er may be fi red w ith  coal at  about the same boi l er effi c i ency as  when 
crude o i l  i s  burned . Because the process  does not i ncur  the i nternal  l os s  of  
35 percent of t he  gross  crude o i l  recovered , t he  d i rect energy i n vestments per 
1 ,000 MMBtu of  " u seful " crude o i l  a re i dent ica l  to those for convent i onal  
recovery ( Fi gure 3 -1 ) .  The rat i onal e for exami n i ng th i s  case i s  found  in  the 
fact that s ubsti tut i ng coal -fi r i ng  for c rude o i l  f i r i ng  has the same i mpact as  
coa l  l i quefact i on ,  but at  a potent i a l l y  more favorabl e energy effi c i ency . 

2Y2 IND IRECT ENERGY REQU I REMENTS FOR THERMAL EOR 

The i nd i rect energy i nvestments for therma l EOR i nc l ude the energy wh i ch 
i s  i n vol ved i n  generat i ng the el ectr ic  power  i nput pl us  the energ i es requ i red 
to produce the other d i rect energy i nputs . The quan t i ty of d i rect energy i n puts 

i s  sma l l rel at i ve to the energy conta i ned i n  the c rude o i l  produced , mak i n g  

*bosche r ,  T .  M. , 'tn hanced Recove ry of Crude Oi l , II American  Sc i ent i s t ,  Vol . 69 , 
No . 2 ,  pp . 193-199 ( Ma rch  1981 ) .  
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most  of  the i nd i rect energy val ues rel at i vel y i ns i gn i fi cant . The on ly  deta i l i n g  

of i nd i rect ( embedded ) energy i nvestments , therefore , wi l l  b e  the el ectri cal  
generat i ng  mi x and the mi n i ng and transportati on energy for produc i ng the l arge 
coal input to the coa l -fi red case of F i gu re 3 -3 . 

El ectri cal  Generat i ng M i x .  The Cal i forn i a  o i l  fi el ds have been subjected 
to the greatest degree of thermal EOR . For purposes of th i s  study , i t  i s  
assumed that the e l ectri cal  i nput to c rude o i l recovery i s  represented by the 
Weste rn Systems Coord i nat i n g  Counc i l  ( WSCC ) generat i ng mi x of NERC . The WSCC 

fuel mi x for ut i l i ty power generat ion  i s  i l l ustrated i n  F i gure 3 -4 .  

Coa l  Mi n i n g  and Transport . I n  the coa l -fi red EOR confi gurat i o n  of 

Fi gure 3-3 , the di rect i nput of coal i s  a s ubstant i a l i nvestment wh i c h  warrants 
d i saggregat ion of the embedded energ i es . I t  i s  ass umed that coal burned i n  
Cal i forn i a  o i l  f ie l ds has  i ts ori gi n i n  the Bl ack Mesa  area of Ari zona , i s  
surface mi ned , and requ i res del i very of 20 . 7  tons of  coal to suppl y the 538 . 5  MMBtu 

fuel  i nput for steam generat ion ( 13 ,000 Btu/l b ,  bi tumi nous coal ) .  The energy 
i nvestments  i n  coa l  mi n i ng for th i s  case are i l l u strated i n  F i gure 3-5 . The 

tota l energy i nvestment i n  coal mi n i ng and transport i s  summari zed bel ow , 
assumi ng the WSCC e l ectri c mi x for the Bl ack Mesa ,area . 

D i s ti l l ate - 5 . 389 MMBtu 
Gasol i ne - 0 . 07 MMBtu 

Res i dual  - 1 . 036 MMBtu 
Natura l  Gas - 0 . 564 MMBtu 
Coa l  - 1 . 1 28 MMBtu 
Other - 1 . 559 MMBtu 

Bas i s :  20 . 7 1  tons of coal  del i vered to the EOR s i te i n  Cal i forn i �  

3 . 3  TOTAL ENERGY I NVESTMENTS I N  THERMAL EOR 

The tota l , d i rect and embedded , energy i nvestments requ i red to produce 
1 , 000 MMBtu of crude o i l  v i a each of  the three recovery routes are g i ven i n  
Tabl e 3-1 . Because each method resu l ts i n  an i dent i ca l  end product ( c rude o i l )  
at an  i denti cal l ocat i on ( the o i l  fi e l d ) , further detai l i ng of markets or  
coproducts i s  unnecessary .  
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3 . 4  ENERGY D ISPLACEMENTS FOR THERMAL EOR 

Formul at ion of energy bal ances for therma l EOR versus conventi onal o i l  
recovery and i ncreased use o f  imported o i l  fol l ows the same l og i c  used by 
TRW i n  i ts March 1981 study of NOSR 1 .  

The EOR crude i s  assumed to d i s pl ace imported crude o i l  of a comparabl e 
qual i ty on a barrel -per-barrel bas i s . For refi n i ng i n  the Cal i forn i a  area , 
the eneryy savi ngs that can be ascri bed to the 1 ,000 MMBtu of  EOR crude , 

correspond i n g  to the energy i n  an equi val ent amount of imported crude o i l  ( a t  
5 . 8  MMBtu/ barrel ) l anded i n  Cal i forn i a .  

3 . 5  ENERGY BALANCES FOR THERMAL EOR 

The energy bal ances for the three o i l  recovery routes are s ummari zed 
bel ow i n  Tabl e 3-2 . For the purpose of establ i s h i ng  the bal ances , the energy 
i n vestments a re taken to be the tota l s presented i n  Tabl e 3-1 , and the savi ngs 

are taken to be the 1 , 000 MMBtu of impo rted crude wh i ch is d i spl aced by i ncreased 
domesti c product i on . 

Tabl e 3 -2 . Energy Ba l ances fo r Thermal EOR 

Petrol eum Al l 
Fue l s Fuel s 

( 1 )  Conventi onal Recovery ( MMBtus ) 
• I nvestments 1 . 65  32 . 38 

• Sav i n gs 1 ,000 1 ,000 

• Ga i n  Rati o* 605 : 1  29 . 9 : 1  

( 2 ) Thermal EOR ( c rude-fi red ) 
• I n vestments 2 . 53 49 . 82 

• Savi ngs 1 , 000 1 , 000 

• Ga i n  Rat i o* 394 : 1  19 . 1 : 1  

( 3 ) Thermal EOR ( coal -fi red ) 

• I n vestments 8 . 14 580 . 6  

• Sav i ngs 1 , 000 1 ,000 

• Ga i n  Rat i o* 122 : 1  0 . 72 : 1 

* Ga in  Rat i o  = ( Sav i ngs - I nvestment ) / I nvestment 
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4 .  ENERGY BALANCES : OUTER CONT INENTAL SHELF DR ILL I NG ( OCS ) 

The th i rd technol ogy con s i dered as an al ternat i ve to NOSR i s  dri l l i n g  
o n  the Outer Conti nenta l  Shel f ( OCS ) . The dri l l i n g  and producti on techno l ogy 
used i n  the Gul f of  Mexi co was chosen as  representati ve of  OCS i n  th i s study .  

Conventi onal  f i xed pl atforms are used for most Gul f o f  Mexi co o i l  
product i on . These are typ i cal l y  steel jacketed structures wh i ch rest o n  the 
sea fl oor .  Wel l s  a re dri l l ed from these pl atforms , and o i l , water and natural  
gas from the wel l s  are sepa rated on the pl atforms . The water is e i ther re i njected 
or  treated and d i s posed of .  The o i l  i s  metered and p i ped or  s h i pped to s hore . 
Natura l  gas i s  dehydrated , pressu ri zed , metered , and p i ped to shore . 

I ndustry sources i nd i cate that an  average of 18 , 000 BPD are produced 
from a typ i cal  35 mi l l i on barrel reserve . A s i ngl e 24- s 1 0t pl atform wou l d be 
used to devel op  the f ie l d .  

4 . 1 D I RECT ENERGY USE I N  OCS PRODUCT ION 

OCS i s  a cap i ta l - i ntens i ve o i l  recovery process . The energy i nvestment  
for OCS i s  smal l i n  compari son to  the  capi ta l and l abor requ i rements and  i n  
compari son to OCS energy producti on . Nonethel ess , there i s  an energy component 
i n  OCS , pr imari l y  from operati on of the r i g  i tsel f ,  and to power suppl y craft 
wh i ch support both the dri l l i n g  r i g  and the product i on and p i pe l i ne acti v i ti es . 

A Booz-Al l en study* compl eted i n  1977 offered the fol l owi ng  energy 
consumpt i on est i mates for an  OCS ri g :  

Subs ector 

Dr; 1 1  i n g R i g  s 
Suppl y craft support i ng dri l l i ng ri gs 
Suppl y craft s upport i ng product ion  

and  p i pel ayi ng  act i vi t i es 

Esti mated Energy Consumpti on ( BOE/day)  

100 
99 . 3  

37 . 4  

237 BOE/day 

*Energy Use i n  the Mari ne Transportati on Industry ,  Booz -Al l en & Hami l ton , I nc . , 
for USDOE , SAN- 1 175-T2 ( Vol . 2 ) , September 1977 . 
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Because of the nature of these energy i n vestments , i t  i s  reasonabl e 
to ass ume that they a re ent i re l y  petrol eum-deri ved , namel y ,  gasol i ne and 
d i esel  fuel s .  

4 . 2  ENERGY D I SPLACEMENTS FOR OCS RECOVERY 

The OCS crude i s  a s s umed to d i spl ace i mported crude o i l  of  a compa rabl e 
qua l i ty on a barrel -per-barrel bas i s .  I n  add i t i on to the 18 , 000 BPD petrol eum 
product i on , i t  i s  assumed t hat the wel� wi l l  produce 16 mi l l i on CFD of gas 
whi c h  i s  recovered and transported to the u . S .  markets . The d i spl acement val ues 

of the petro l eum and natura l  gas from a s i ngl e OCS pl atform are g i ven i n  
Tabl e 4-1 . 

Tabl e 4-1 . Energy D i spl acements for a Typ i ca l  OCS Dri l l i n g  Pl atform 
( 10

6 Btu ) 

Product 

Crude Oi 1 

• D i rect  

Natura l  gas  

• D i  rect 
• I nd i rect 
• Total 

Petro l eum 
Fuel s 

104 ,400 

16 . 5  

16 . 5  

Al l 
Fuel s 

104 ,400 

16 , 304 

108 . 5  

16 ,412  

These d i spl acement va l ues  for natura l  gas  a re based on the  actual energy 
resources produced pl us  the embedded energy requ i red to produce them v i a 
convent i onal  means . The embedded i nvestments i n  crude o i l  a re not i nc l uded 
because i t  i s  a ssumed that i t  wi l l  d i spl ace i mported petrol eum for wh i ch 

there has been no U . S .  i nvestment  of energy resources . 
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4 . 3  ENERGY GA IN  RATI OS FOR OCS PRODUCTION 

I nvestment 

Sav i ngs* 
Energy ga i n  rat i o** 

Petrol eum 
Fuel s 

1 ,3 75 MMBtu 
104 ,417  MMBtu 

75 : 1  

Al l 
Fuel s 

1 , 375  MMBtu 
120 ,812  MMBtu 

87 : 1  

* Incl udes the va l ue of i mported crude d i spl aced pl us  the d i rect and 
embedded val ues for natura l  9as . 

**Ra t i o  = ( Sa v i n gs - I nvestment ) / Investment 
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5 . 1  O I L  SHALE ON NOSR 1 

Energy i nvested 
Energy produced 

5 .  SUMMARY 

= 32 ,955 MMBtu 
= 339 ,462 MMBtu 

Net energy effi c i ency = 339 ,462 - 32 , 955 x 100 
339 ,462 

= 90 . 3  percent 

1 BOE i nve sted y i el ds : 8 . 8  bbl s l i q u i d  
10 . 3  BOE energy products 

5 . 2  COAL L I QUEFACTION , SRC I I  

Energy i nvested = 2 , 769 . 1  MMBtu 
Energy produced = 1 ,854 . 1  MMBtu 

Net energy effi c i ency = 1 ,854 . 1  - 2 , 769 . 1  x 100 
1 , 854 . 1  

= -49 . 4  percent 

1 BOE i nvested y ie l ds : 0 . 4 bbl l i qu i ds  
0 . 7  BOE energy products 

For the case of capti ve coal suppl i es , though un l i ke l y ,  the fi gures  are 
a s  fol l ows : 

Energy i nvested 
Energy produced 

Net energy effi c i ency 

= 582 MMBtu 
= 1 ,854 . 1 MMBtu 

= 1 , 854 . 1 - 582 x 100 
1 , 854 . 1 

= 68 . 6  percent 
1 BOE i nvested y i e l ds : 2 . 0  bbl s l i qu i ds 

3 . 2  BOE energy products 

5 . 3  ENHANCED O I L  RECOVERY ( EOR ) , STEAM INJECT ION 

Energy i n vested 
Energy produced 

Net energy effi c i ency 

= 49 . 8  MMBtu 
= 1 ,000 MMBtu 

= 1 ,000 - 49 . 8  x 100 
1, 000 

= 95 . 0  percent 
1 BOE i nvested y ie l ds : 20 . 1  bbl s l i qu i ds 

20 . 1  BOE energy products 
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5 . 4 OUTER CONT INENTAL SHELF ( OCS ) 

Energy i nvested = 1 , 375 MMBtu 

Energy produced = 120 ,812  MMBtu 

Net energy effi c i ency = 1 20 ,812 - 1 , 375 x 100 
120 ,812 

= 98 . 9  percent  

1 BOE  i nvested y ie l ds ; 75 . 9  bbl s l i qu i d  

87 . 9  BOE energy products 

5 . 5  B IOMASS/ ALCOHOL * 

Energy i n vested = 91 . 5  MMBtu 

Energy p roduced = 84 . 2  MMBtu 

Net energy effi c i ency = 84 . 2  - 91 . 5  x 100 
84 . 2  

= - 8 . 7  percent 
1 BOE i nvested y ie l ds : 0 . 9  bbl s l i qu i ds 

0 . 9  BOE energy products 

* Reference : I I Energy Bal ances i n  the Producti on and End Use of Al cohol 
Deri ved f'rom B i omass  and Coal , 1I U . S .  DOE and Nat i onal  Al cohol Fuel s Ommi ss i on , 
November ,  1 979 . 
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APPEND I X  D .  COMMUN ITY ASS I STANCE P ROGRAMS 
0 . 1  IMPACT ASS ISTANCE 

STATE l\ND FEDERAL POLICIES FOR IMPl\CT l\SSISTANCE 

Alth:>U':lh both the State of Colorado and the federal gOVerI"lIt'elt have 

taken steps to address the socioeconomic impacts of major energy develop­

ment, their approaches ·and attitudes vary significantly . Since the early 

seventies , Colorado has been developing a progressive, comprehensive, and 
. 

coherent program to assist comnunities which will be affected by oil shale 

development . The community assistance e f fort is coordinated by the Socia­

F..conomic Irnpuct Office and funded prirrarily by revenues obtained from the 

Oil Shale and Severance Tax Trust Funds . On the other hand, except for a 

fc:w speci fic and rrodest programs , the federal goverI"lIt'elt has not assumed 

resp:lnsibi lity for energy impact problems , except through other categorical 

programs not specifically designed to address the particular problems of 

energy-impacted communities . 

Federa l Policies 

There ilre currently only three pccxJriun5 specifically geared to addressing 

the probl<.�ns of energy impacted communi ties -- the Coastal Energy Impact 

Program (CEIP) , the Fa.rners Hare (Fro HA) 601 Impact l\ssistance Program, 

and the 1�20 Hineral Leasing Act and subsequent arnendm:mts which provide 

the states with up to 50% of the rronies collected for federal leasing 

activities , including federal oil shale lands . Both the CEIP ard the Pm HA 

601 prCYjrum are not applicilble for oil shale developrent . To the extent 

that the fcxlcral govcrrm::mt is active in addressing socioeconanic inpact 

problans , i t  is generally to mitigate the impacts of direct federal actions, 

policy, or initiative s such as offshore oil development , mineral lea sing , 

and location or closing of rmjor federal installations . The };X)licy implicit 

in these prCXJrams is that the local and state governm::.mts are pr:irna.rily 

responsible for managing and regulating the effects of federal decisions 

and that federal rroney will be provided only where soortfalls can be docu­

rocmted and all routine sources exhausted . The CEIP is instructive with 

NOTE : 
, d l' n 1980 Some of the programs i denti fi ed i n  

Th l S  st udy was p repare , 
t ' ' nee th i s  

t h i s  sect i on may have u nder1���
r
�:�� ��o� �  �� i �e�;���o�r��f l

s �e ;ev i ewed 
sect i on was prepared . The 

some futu re date to devel op NOSR  1 .  
and u pdated shou l d i t  be proposed at 
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regard to federal FClicy . Under the CEIP , there is a three-step process 

which must be satisfied to obtain funding . First, the affected cx::mnunity 

must daronstrate that it has exhausted all existing categorical programs 

and other FCssible sources of furx:ling before assistance will be provided. 

Second , loans am loan quarantees will be made available for specific 

problems . Finally, after it has been derronstrated that these programs 

cu e  inappropriate or inadequate, grants will be provided. 

Congressional attitude bowurds in�ct assistance has been characterized 

by a lack of priority, in part reflecting the lack of FClitical visibility 

of the essentially rural problem. Problems of the inner city and economi­

cally depressed areas have naturally conmanded greater priority than the 
problans of rapid FCpulation arrl econcrnic growth. Since it is expected 

that bocmtowns will eventually realize significant revenues fran large ­

scale developrent , the financial stress experienced by boantowns is regarded 

as a tanp:>rary phenorrenon ,  alth:>ugh experience iOOicates that initial imbal­

ances may never be overcane by latter revenues produced by a project. 

Federal FClicy toNurds impact assistance , therefore, is neither coherent , 

comprehensive , or coordinated . Rather it is implicit in the myriad of 

fragrre.nted categorical programs which can FCtentially be brought to bear 

in a reactive fashion to various problans -- sewers ,  water ,  housing , crime, 

etc. As a result, federal FClicy is non-explicit, fragnented, varies widely 

fran one agency to another , am directed much rrore towards urbanized than 

urbanizing arcus .  Since the prCXJrams are not designed or coordinated 

spc..ci fically to address i.mpuct problans , they are often inappropriate, 

involve inflexible and compl i.cated requirements , involve long lead times, 

and do no t provide the magnitude of as sistance the p roblems demand . 

State Policy 

I3c.oginning in the mid-seventies , the Colorado �islature passed several 

pieces of legisla tion which in total establ�sh an energy impac t assistance 
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program and policy . In 1974 , the Oil Shale Lease FuOO was created by 

placing the oil shale payments received by the s ta t e  from the 1920 r-tineral 

Leasing Act in a special fund for planning and the provision of public 

services . In 1975, the legislature provided for the use of the interest 

from the Oil Shale Trust for inpact assistance as well .  The Socio­

Economic Impact Office was established after the creation of the Oil Shale 

Trust and its duties enhanced in 1977 with the passage of the state sever­

ance tax which created an Impact Assistance Fund .  With these and other 

funds , the Impact Office currently administers approximately $8 million 

of grants to local and county governr-rents to meet various inpact problems . 

The State of Colorado believes that local ccmnunities soould not have 

to sooulder extensive debts in order to provide basic services to accamodate 

new energy developnent .  As a result, nost of the expenditures have been for 

the inne1iate problans of roads , sc}-W:)Ols , water and sewer, and hunan services 

such as mental health and alcoholism trea tment .  In addition, the Impact Off ice 

has helped provide technical assistance to beef up lcx::al capability to manage 

new develoflOOllt with the aim of encouraging future financial self-sufficiency. 

The aim of the program is to develop local awareness of energy mpact problems 

and develop local financial structures which address inpact requirements .  

The Impact Prcx;ram is designed to support local governments wl'x> have the 

prim3.ry resIX>nsihility to plan for and mitigate adverse �cts . The Irrpact 

Program sees its rcsIX>nsibili ties as providing the technical resources to 
accarplish long-range local self-sufficiency , coordinate the use of a variety 

of funds to address iIrpact problans , and use its 0Nn resources as the " last 

dollar in" to resolve locally identified problans. The Irrp:lct Office is also 

designoo to coordinate state and federal programs which might be of assistance 

to carmunitics as well as foster ccmtllnication anong various levels of govern­

Irent and in:1ustIy. 

In order to keep iIrpacts at a mangeable level, the s ta t e  has encouraged 

a phased dcvelopront approach on the part of the oil shale developers . While 

the definition of "Plased" dovelopnent is sanewhat vague, it has been utilized 
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rrost camonly to refer to the construction of daronstration nodules prior 

to the actual oonstruction of full scale c::c:mnercial plants . The 

reasons that it is only after experience has been gained with the derronstration 

nodules that effective and appropriate programs can be iIrplanented to handle 

COl"CIreI"cial-scale operations . To meet the needs of inpacted areas , the state 

has encouraged the fornation of local and county-wide impact teams to per-
form the follONing tasks : 

a .  Research and application of impact da ta  to the unique local 

situation in an effort to identify problems and to tailor the 

solutions to the local area. 

b. The setting of local priorities and the development of local 

cri teria which address the phasing of local development projects 

in a lCXJical fr�rk. 

c .  The screening and endorsanent of applications for financial or 

technical assistance to state, federal and industry sources . 

The state also has an Energy Impact Assistance Advisory Ccmni.ttee to 

formulate p:::>licy and help aclmi.nister the grant programs of the IDeal Q:)vern­

rrent Severance Tax Fund .  Attached are the impact policies utilized by the 

Comnittce in evaluating prop:::>sals . Since the inception of the program, 

159 applications have been received totalling $22 . 1  million , and 9 6  awards 

have 00en Imde totalling appraxiIPately $6 . 1  million . 
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I �\l) ACT 1 '01.1 C l  ES 

1 .  $ 20 0 , 000 P c r  P r oj e c t L i m i t o n  I mpa c t I\s s i s t ; m c e  G ra n t s  

Th e Comm i t t l'c h il s  u H ed a n  i n f o n":! l l i m i t o f  $200 , 000 i n  i m p:a c t a s s is t ance 
f u nds f o r  :a s i n g l e  p r oj e c t . Th i s I i m i t h a s  u l' \' e l o ped p r i ma r i l y f rom a 
c o n c e r n  t ha t  t he sm� l l a mou n t  o f  f un ds a va i lab l e  annua l l y  f o r  d i s t r ibu­
t i o n  wou l d  n o t go :v e ry. f a r  i f  m.l llY <.! x t r c me l y l a r ge g r a n t s  w e r e  a p p roved . 

Wh i l e il ny p ro.j ee t w i  1 1  h e  �;(.' r i ()us l y  c ons id c r<.!d i f  s u f f i c i l' n t j lls t i f ic a-
t i o n  i s  p r ov i d e d , t h e c ! l <J l l l' es f o r p roj e c t  a p p rova l gen e ra l l y  d iminish as 
the r e q ll e l; t  amO l m t s  i nc r e,, !> e . 

The Commi t t ee a g r e c d  i l l i t s ea r l y s t a ges to f o l l ow l o ca l a rea p r i o r i t ie s  
a s  mu c h CI S p os s i b l e . P r ob l ems s u h s e q u ell t l y d eve lo ped because lo c a l  com­
m i t t ees o f t e n  p ro v i d e d  v e ry l i t t l e  i n f o rma t i on to j us t i fy th e i r p r i o r i­
t i cs ,  o r  f a i l e d  t (' s e t p r i o r i t i e s a t  a l l . Now t ha t  the l o c a l  i mpa c t  
t e a ms ,l n d  t h e  S ta t e  a r e wo r k i n g mo re c l oDe ly togethe r , loc a l  p r i o r i t ies 
w i ll b e  c l ose l y  a dh e r ed to e x c e p t : 

A .  W h en t h e  h i gh<.! r p r i o r i t y  p roj ec t s  r eq u <.!s t mo r e  money t h an the 
Conan i t t ee i s  a b l e  t o  c omm i t a t  t h i s  t ime . 

B .  W h e n  a h i gh p r io r i t y p r oj <.!c t c o n f l i c t s  w i th a n  e x i s t i ng S ta t e 
p l a n o r  p o l i c y , a s  i den t i f i ed in t he 1\-9 5  Revi ews . 

C .  \..rh en :a h i r,hl' r p r i o r i t y p r oj ec t  r<.!q ues t s  ma t c h i n g  funds con t in­
gl' ll l upon r e c e i p t of o t h e r f u n d s  no t yE>t a p p roved . I n  t h is 
i n s t a n c e  t h e  p roj e c t m.l y  b e  d e f e r r e d  un t i l  the matching funds 
a r e  r e c e i ve d . 

The CO lllm i t t l'e i s  g e ll<.! r a l l y  o p pus ed t o  f und i n g  opera t i n g  d e f i c i t s , how­
eve r ,  each s uc h  a p p l i ca t i llll w i ll be c o ns idered on an ind ividual b a s i s . 

Th e COllun i t t e<.! (' nc. o u rages p r oj l' c t s t h a t  l ev e rage o t h e r  sour c es o f  funds , 

s uch as f e de ra l gra n t �  a nu l o a ns . 

5 .  1.I!.dus t ry Ma t c  h 

TIle Comm i t t <.! c  <.! nc o u ra g(� s p r oj e c t s  w i t h a h igh l eve l o f  indus t r y  ma t c h . 
Howeve r , i n d u s t r y p :l r t i c i p:a t i on w i l l  be conR idured wi thin the context 
of ,, 1 1  t h a t  i n dus t r y I!> d o i n g i n  a n  n r c-a , rather than a pe rc e n t a ge pa r­
t i c i p<l l i o n  i n  each p ro j e c t . I t  w i l l  be t h e  respons i b i l i ty o f  the ap­
p l ica n t t o  p rovi de i n f o rma t i on on i ndu s t ry pa r t ic i pa t ion .  
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The Comm i t t ee u rgcs locH } �ov c r nm l'n t s  t o  take p r im n r y  r e s po ns i b i l i t y in 
r eso l v i ng p r o b l ems r e l . t ed t o i m p a c t ,  In s p �e i f i c  p r oj ec t s ,  th i s  may 
i n vo lve n d j ll s t i ng user ra tes a nd f �es , c r e a t i on of i m p rovemen t d i s t r i c t s 
i n  some i n s t a n c e s , a nd g e ne ra l l y  s hn r i n g  i n  t h e  c o s t  o f  developmen t . 

7 .  La s t  Do l la r  I n  

The Comm i t  t e e  e nC ()U r il g e s  a p p l  i CCl n L s  t o  exhau s t  a l l  o t h e r  po ten t ia l  
sources o f  f und i ng b e f o r e  r e q u es t i n g  impa c t  a s s i s tance fund s . 

8 .  Lo c a l  Impa c t  Tenms 

'fhe Comm i t t e e s t r o ng l y  e�c ()urages t he f o rma t ion of l o c a l  impa c t  t eams , 
and d i scourages a p p l i c a t i o ns t h a t  a r e  s ubm i t t ed wi thout l oc a l  impac t t eam 
rev i ew .  Th e Commi t t e e  encourages l o c a l  impa c t  team s  to thorough l y  r ev i ew 
a p p l i c a t  i ons , to sugge s t  mod i f  i e a t  i on o r  wi t hd rawa l  o f  a pp l ica t i on s  when 
a pp rop r i a t e  a nd to f u l l y  docum en t loca l p r i or i t ie s . 

9 .  Sp ec i a l  I n t�r e s t�l i c a t i o ns 

The Comm i l l l'P d i sc o u r., g es ,' pp l i c.:il L i ons d e s i gned to p r i ma r i  l y  s e rve 
p r iva t e  d ev e l o pl.' r s . i ntlus t r y a nd s p ('c ia l i n te r e s t  groups wh ich a re n o t  
m ee t i n� a c l ea r l y t1 e f i n�d l o ca l necd . 

10.  F o rm u ln D i s t r i b u t i on o f  Funds 

Appl i c a t  i ons a r e  c u nside r ed o n  nn i nd i v i d u a l  basis w i t h i n  the con t e x t  of 
l oc a l  p r i o r i t i e s , a l� no formula d i s t r i bu t ion of funds by geog raphic 
a rea wi l l  take p l ace . 

1 1 .  f£i_or i ty Types o f  App l i c a t i ons 

A p p l i r. n t i olls n r e  r ev i ewed e)Jl i nd i v id ua l  mer i t  wi thou t r e c e iv i ng a ny ad­
d i t i ona l cons i d e ra t i o n  bec a u se it f i t s a s p ec i a l  c a tego r y , such a s  wa t e r , 
sewe r , or pu b l i c  sa f e ty .  

The COIllm i t t ec" hra !'; p l nc ed n on c-Y l'a r } imi t on opera t i ng f und p roj ec ts , r e ­
q l l i r i ng t he 1 0 c " J  en t i t y  to c omm i  t t o  s cc ond -yen r fund i ng . The Comm i t tee 
w i l l  c ons i d e r  s pec i a l  c i rc ums t a n c e s  a f f e c t i ng such reques t s . 

1 3 .  Fu l l  Disc l o sure 

Ap p l i c a n t s  mu s t  s u p p l y  f u l l  f i nra n c i • •  l i n fo rma t i o n  a nd o t h e r  per t i n e n t  
i nf o r ma t i o n  a f f ec t i ng t h e i r  r eq ue s t .  I n  t h e  pa s t , s ome a p p l i ca t ions 
have r e f l e c t ed t h a t  a c ommu n i t y  wa s i n  s e r ious f i nanc ia l d i f f i cu l ty whe n  
i n  f ac t  i t  h a d  la rge una lloca t ed s u r p l us e s . 



1 4 .  I n c o rp o r n t i o n o f  S ta l e  Po l i c i e s ; 
Whenev e r  p os s i b l e ,  t h e  Comm i t t ee w i l l c on s i d e r  ex i s t ing S t a te prog r am 
pol i c i e s  i n  t he i r  d e c i s i ons . 

1 5 . Loa n s  

Lo ans w i l l  be cnC'o u r ;�gcd i n  those' i l l 5 l n l l c es whe r e  the appl i ca n t  h a s  the 
p o t en t i a l  to gene ra t e  r ep a�n e n t  r evenu e s . 

16 . ] Iea l t h P r oj ec t Rev i ews 

Any a p p l i c a t i on s  f o r  h ea l t h - r e l a l l' t1  p r oj ec t s  w i l l  b e  c hn n n e l ed to the 
Wes l e r n  Co l o r ado l Iea l t h S y s t ems Age nc y  f o r  r ev i ew and c omme n t  p r i o r  to 
Comm i t t ee c o ns i d e ra t i on . 

17 . Voc a t i ona l / Te c h n i c a l P r oj ec t s  

Al l a p p l i ca t i ons f o r  vo c a t i onn l l t cc h n i c a l  edu c a t i on p roj ec t s  wi l l  b e  
c han n e l ed t h ro u s;h t h e  Co o r d i na t i ng Co un c i l  f o r Voc a t i ona l Educ a t ion 
Oc c u pa t i ons f o r  r ev i ew n nd c omme n t  p r i or to Comm i t t e e  c ons i d e r a t ion . 

18 . Counc i l s  o r  Gove r nm e n t s  

Ap p l i c a n t s  a r e e nc o ur a ged l O  u t i l i z e t ll e i r  a r ea Cou n c i l  o f  Gov e r nme n t s  t o  
a s s i s t  i n  t h e  p r e pn r a t i on o f  impa c t a p p l i c a t i o ns . r ev i ew o f  a l t e r na t iv e  
f u nd i ng s ou rc e s , a nd gen e ra l impac t m i t i gn t i on a c t iv i t i e s . 

1 9 . S e ed No ney 

Th e Comm i t t ee e n c o u r n r.es p roj e c t s  l h a t  r eq u e s t  s eed mon ey to p r ov ide a 
s e rv i c e  t h a t  w i l l  I n t e r  be f und ed l o ca l l y .  

20 . N i n imum Le v t> l  o f  S e rv i c e  
._---

Because o f  t h e  l i m i ted f u n d s  a va i l n b l e f o r  d i s t r i b u t i � n , impa c t  f unds wi l l  
b e  u s ('d p r ima r i l y  t o  a s s i s t  a n  a r e a  i n  d ev e l o p i ng a m i n i mum l evel o f  
s e rv i ce . 

21 . S t a t e  Agency I\j�c n t ions 

S til t e  ngcncy a pp l ic a n t s  f o r  impac t f u n d s  a r e  enc ou ra ged · to f o l low these 
gu i d e l i ne s : 

A .  The p roj ec t should b e  a l oc a l l y  i d en t i f i ed need wh ich ha s been 
p r i o r i t i zed by a loca l impa c t t eam . 

B .  S l a t e  a genc i es a r e e nc oura ged t o  have a loc a l  gove rnment 
spon s o r  f o r  the p roj ec t .  

C .  The p roj ec t  s hou ld p rov i de a s pec i f i c  l ev e l  o f  s(!rv i c e  wh i c h  
wou ld n o t  o t he rwise b e  ava i labl e or c ou ld no t c on t i nue w i thout 
impa c t  a s s i s tance f unds . 

D-7 



D .  S t a t e  a r, C' n c y  f l'nd i nl� � hou l d  P- l' Ill' r .1 1 1 y  h e'  l i m i t ('<.1 ttl t h e ll C'x t 
S t .1 l C'  hll<.l �e t  c y c l e  ''' ' , , 'n t he .1 J;cncy c:an i nc o r p o r .1 t c the proj ec t 
i n t o t h e i r  S t a t e bud ge t .  

E .  Ca p i t a l  impr ovement p roj ec t s  s hou l d  gener a l l y  be avoided . 

F .  S t a t e  a gen c i e s w i l l  b e  r eq u i red t o  exhnu s t  a l t e rna t ive sou r c es 
o f  f und i ng i n  t he snme ma nner t h a t  lo c a l  a pp l i c a n t s  do . 

G .  S t <l t e  a s<" nc y  a p p l i c .1 n ts mu : H  f ol low the same a p p l i c a t ion pro­
c edures as l o ca l a p p l i c a n t s . 



o . 2 AVAIIABLE SOORCES OF PUBLIC FUNDS ro AID OIL SHALE IMPACTED CXM-1UNITIES 

The follCMing is a brief description of programs and agencies which 

provide funds which are p::>tentially applicable to ccmrunities inpacted by 

oil shale developrent. M:>st of the furrls care fran categorical programs 

with rratching fund requirements and are rot specifically gearerl to mitigating 

the problans of impacted o::mnuni ties . In addition, many of the ferleral 

programs are pass-through programs \.nu.ch are administered at the state 

level . 

FEDERAL PR<XiAAMS 

Farrrers Halle (Pm HA) 601 Impact Assistance Program 

Enacterl in 1978 as part ' of the Coal Conversion Act, the program provides 

funds to energy impact areas experiencing rapid growth as a result of <::X:)al 

and uranium develop1'¥:mt. Alth:>ugh the program does rot address oil shale, it 

could FOtentially free up other .i.rrpact monies which are currently being spent 

for ex>al and uranium impacterl carmunities . The program pays for planning and 

infrastructural improvencnts to accomroc1lte nc.-'W housing . In FY 79 , the State 

receiverl $1 . 4  million and expects to receive $4 to $5 million in FY 80.  

Furrls are distributerl to states ba sed  on a fixerl 'fonnula. 

USDA - Pm HA 

Grant and loan programs for industrial parks and business developrent. 

U::M to rrodera te inCate housing loans . 

Ccmnunity facility grants and loans to ccmnun.ities under 10 , 000 p.)pulation. 

Mineral Leasing Act 

The sale of fo:1eral lmse tracts C-a and C-b provided the state with 

approxirrately $75 million with which to establish the Oil Shale Lease 

Furrl. 
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PILT 

The Payrrent-1n-Lieu-of Taxes program provides funds to CCIlIIU.ll'li ties which 

have federal lands . Although unclear at this p:>int, those payments 

\<\.Ould likely Ulcrease with the cx:>nstruction of NOSR 1 .  

EPA 

201 - sewer and sewage treatnent plant construction. Funding 75% 

federal , 15% state, 10% local .  

208 - areawide waste treatnent planning ,  arphasis on oon-p:>int source 

IX>l1ution. Administered throU3'h ccx;. 

HUD 

701 - planning grants to ccmnunities and regional planning agencies . 

Comunity Developnent Block Grants - applicability restricted because 

generally targeted to urban and depressed areas . 

Title VII and X NC'toI Ccmrunity !Dan Guarantees for water and sewer systans 

and other infrastructure inproVEm3llts . 

FHA lTDrtgage guarantees . 

Section 8 multi-family musing . 

Elderly housing assistance. 

DOC - ED,a. 

Title III - planning and technical assistance,. 

Title IX - targeted to areas of high unemployment for new jobs creation. 

Public W:>rks. 

001 

8)R grants . 

land and Water Conservation Funds .  
ltineral Leas ing  revenues . 
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Federal highway trust fund. 

l-bnies to state highway departments. 

Title XVI health facilities construction. Medical assistance programs, 

drug abuse, child abuse, alcoholism arx'i rrental health programs . 

OOL 

CErA 

Indian Employment. 

LEAA - block grants for variety of law enforcem:mt problans . 

Federal Regional Council 

Supplies coordination arx'i pooling of funds fran different federal 

agencies with State. 

STA'I'E PRCGAAI'1S 

Many state agencies operate as pas�-throughs for federal funds such 

as for s�ers, water, highways ,  health facilities , housing , etc. State as�is­

tance to corrmunities is coorclinata:i and facilitata:i by the State Impact Office. 

In addition, the Joint Review Process ,  which is being experiJrented with for the 

Amax Mt. Emrons project may be applied to other large scale mineral develop­

rrcnt projc.'Cts curl assist in permit coordination, nore t:iJrely review, arx'i 
rrorc canprchcnsive revi� of impucts and fUJ"£ls available for mitigation. 
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In 'addition to the categorical grant programs which can address specific 

energy impact problans, the State has several programs designed to address 

a range of problems for which traditional funding sources are either inapprcr 

priate, inadequate, or involve lead times "lhich are too long. The two 
principal sources of inpact assistance for oil shale develo�t are the Oil 

Shale Lease Furxl and the Mineral Lease and Severance Tax Fund. 

Oil Shale Lease Fund 

As described previously, the Oil Shale Lease Fund was established with 

the revenues fran the sale of federal oil shale lease tracts in Colorado. 

Each year the Joint Ecornnic Ccmnittee of the State Legislature reviews the 

requests carpiled by Local Inp:lct Teams, with the assistance of the regional 

ax;; , s and State Irrpact Office, in order to determine which projects will 

receive furding fran the Lease Fund. The attached exhibits present a status 

report of the fuOOs available and the projects \Yhi.ch have been funded to date. 

Mineral Lease and Severance Tax Fund 

According to the Colorado Severance Tax, 20% of severance tax revenues 

derived fran oil shale will be allocated to the Local Government Severance 

Tax Furd (40% to General Fund and 40% to the Perpetual Severance Tax Fund) . 
'the severance tax on oil shale does not bccaro operative until a developer 

is operating at 50% of design capacity and the first 15, 000 tons/day extrac­

tion are cxcrrpt from the tax . The tax will be assessed at the rate of 4% 
of gross procco1s and phused in over a four year period. Although rroney for 

oil shale impacte::l ccmruni ties will be available fran the Local Governnent 

Severance Tax Fund ,  specific revenues fran oil shale will not be generClted 

until several years after the major impacts have occurred. In order to 

address this problem, the Legislature passe::l House Bill 1523 in 1979 . The 

bill allows the operator of a new mining operation a credit against severance 

tax liabilities in an arrount equal to the value of approved contributions by 

the taxpayer made prior to first severance to assist in solving .impact 
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problans of units of local government resulting fran the initiation of 

new mining operations . 
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EXH I B I T  0-1  

O I L  SHALE LEAS E FUND SUMMARY 

Da te 

A u gu s t  1 9 74 
Aug u s t  1 9 7 5  
A u g u s.t  1 9 7 6  
J u l y  1 .  1 9 7 5 -J u n e  30 . 1 97 6  
J u l y  1 .  1 9 7 6 - J u n e  30 , 1 9 7 7  
J u l y  1 .  1 9 7 7 - J u n e 3 0 , 1 9 78 
J u l y  1 ,  1 978- Dec . 3 1 . 1 978 

Y e a r  AQQroQr i a t ed 

FY 1 9 7 5  S 4 5 1 , 1 8 7 
FY 1 9 76 1 0 . 38 5 , 300 
FY 1 9 7 7  4 . 2 3 9 . 64 6  
FY 1 9 78 6 . 4 64 , 7 9 3  
FY 1 9 7 9  8 , 929 , 090 

Rec ommended 1 5 . 000 , 000 

Tota l s  S 4 5 , 4 70 . 02 6  

R E C E I PTS 

Sou rc e  

Fede ra l g o ve rnmen t 
Fede ra l  governme n t  
Fed e r a l  gove rnment 
I n t e re s t  
I n te res t 
I nt e res t 
I n t e re s t  

To ta l 

EXPEND I TU RES 

EXQended 

$ 3 2 5 . 92 6  
1 0 , 02 9 . 38 1  

3 , 283 , 408 
4 , 7 02 . 7 3 7 . 4 9 
2 , 582 , 1 08 . 88 

S 20 , 92 3 , 5 6 1 . 37 

CURRENT FUND BALANC E 

Amou n t  

S 24 , 607 , 020 
24 , 607 , 020 
24 , 607 , 020 

2 , 6 58 , 6 1 7 
3 , 8 1 1 , 2 7 1  
4 , 2 1 9 . 969 . 62 
2 . 732 . 648 . 2 5 $ 37 , 243 , 565 . 87 

O u t s tan d i ng 
Comm i tme n t s  

None 
S 2 , 000 

47 , 332 
9 93 . 5 1 0 . 07 

6 , 2 62 , 87 9 . 97 

S 7 , 304 , 7 22 , 04 

5 8 7 . 2 4 3 . 5 6 5 . 8 7 
m i n u s  2 0 . 923 . 5 6 1 . 3 7 
m i n u s  7 . 3 0 5 . 7 2 2 . 04 

To ta l rece i p t s  ( thro u g h  Decembe r 3 1 . 1 978 ) 
E x pend i t u re s  throu g h  Decembe r 3 1 , 1 978 
Ou t s ta nd i ng commi tmen t s  

5 5 9 , 0 1 4 , 282 . 4 6 

PR OJ E CTED FUND AVA I LAB I L I TY - rou g h  e s t i ma t e 

End o f  FY  1 980 ( J u n e  30 , 1 980 ) - - S 56 , 5 5 7 . 5 99 . 92* 

* b a s ed on : p roj ec ted mon th l y  i n te re s t  e a rn i ngs o f  S45 5 , 4 � 1 ; f u l l ex pend i tu re 
o f  FY  7 6 . 7 7 , a nd 78 a p p r o p r i a t i on s ; a nd .  h i s to r i c a v e rage o f  e x pend i tu re s  
t o  a p p ropr i a t i on s  a t  t h e  e n d  o f  t h e  f i s c a l  yea r of 7 3  pe rc en t a pp l i ed to 
t he FY 79 & 80 a pp rop r i a t i on s .  
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E XH I B I T 0-2 

O I L  SnAL t L EASE FUNDS 

Awa rds by C o u n ty 

AWARDS A�'OU�:T 

R i o  B l a nco C o u n ty 2 3  $ 1 1  , 88 5 , 7 1 1 

Garfi el d County 3 1  8 , 4 60 , 7 3 5  

Me s a  Cou nty 1 8  3 , 83 1 , 64 6  

Mo ffa t County 1 5  3 , 3 1 1 , 3 1 3 

Routt Cou nty 9 1 , 1 08 , 000 

Del ta County 2 42 , 000 

Jac kson Cou nty 1 1 5 , 000 

Col o rado We s t  A rea Counc i 1 of Gov 1 t s .  5 3 5 6 , 28 1  

O f f i ce o f  the Governor 7 634 , 07 9  

CWCB ( u na 1 1  oca ted ) 1 600 , 000 

Reg i on X I  Sc hoo l Fund ( u n a l l oc a ted ) 1 1 00 , 000 

Tota l $ 30 , 344 , 765 
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EXH I B I T D-3 

O I L  SHALE LEASE Fm�D DI STRI BUT ION S 
FY 1 9 7 5  

T o t a l  Ap p ro p r ia ted $ 4 5 1 , 1 8 7  

RC:C IP I E�IT 

Meeker S c h o o l s  

Rio B lanc o Coun ty P lanning 

Ga r f i eld Re- l 

Ga rf ield Re- 2 

G a r f ie ld Cou n ty P lanning 

Mesa Re- 5 1  

Mesa Re-4 9JT 

Mesa Coun ty P lanning 

Mo f fa t  Re- 1 

C o l o rado Wes t  COG 

O f f ice of Gov e r n o r  
A dm i n i s  t ra t i on 
S ta te Impac t Rep o r t  

TOTAL 

* 1 2 1 , 26 1  Returned to Fund 

AP PROPRIATED 

$ 4 . 000 

1 0 , 000 

8 , 000 

1 2 . 389 

1 0 . 000 

42 , 5 7 5  

7 , 2 60 

1 0 , 000 

3 1 . 000 

7 8 1  

8 7 . 1 8 7  

9 2 . 7 3 4  

$ ) 2 5 , 9 2 6  
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E XH I B IT 0-4 

OIL S HALE LEAS E FUND D ISTRIBUT IONS 

FY 1 9 7 6  

T o t a l  A p p r o p r ia t ed $ 1 0 , 385 , 3 10 

REC I P I E�T 

O i l  S h a le Coo r d inator ' s  
O f f i c e  

Techn i ca l  As s is t ance 
Reg i o n  XI COG 

RE- 5 1  , Mesa 

Re-4 9  , Mesa 

Roan Creek Ro ad 

D e B eque B r idge 

RE- 2 ,  Ga r f i e l d  

RE- 1 6 ,  Ga r f ie ld 

RE- l ,  Ga r f i e ld 

Rul ison B r idge 

RE- l ,  Rio B lanco 

RE- 4 ,  Rio B l a n c o  

P i c eance C r e e k  Road 

Bonanza Roa d  

RE- l ,  Ho f f a t  

Hay den S t r ee ts 

Ro u t t  Coun ty Roa d  

Wa t e r  Cons t ruc t ion 
Fund-CWB 

TOTAL 

$ 

APP ROPRIATED 

1 00 , 000 

200 , 000 

400 , 000 

36 . 000 

4 6 7 , 59 5  

2 9 9 , 6 5 8  

1 , 000 , 000 

1 2 1 , 05 7  

2 00 , 000 

4 7 1 , 000 

'i ,  1 8 9 , 000 

1 0 , 000 

1 , 8 7 3 , 09 1  

4 9 7 , 9 09 

6 70 , 000 

50 , 000 

1 00 , 000 

2 . 7 00 , 000 

$ 10 , 38 5 • 3 1 0  
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EXHI B IT 0-5 

OIL SHALE LEASE FUND DISTRIBUTIONS 
FY 1 9 7 7  

To tal App rop r ia t ed $4 , 239 , 646 

REC I P IENT 

0 1 1  Sha le Coord ina t o rs 
Of f ice 

Reg ion XI COG 

De l ta Coun ty 

Ga r f i e l d  Coun ty P lann ing 

New Cas t l e  S ewer P lanning 

S i l t  S ewer Planning 

Mesa RE- 4 9  

OeBeque S ewer 

Roan C r eek Road 

C r a i g  Wa ter Tank 

C ra i g Hos p i t a l  

RE- l Mo f fa t  Lea s es 

Men ta l Hea l th 

Ran gely S ewe r 

P i c eanc e  Creek 

Hayden School S i t e 

TOTAL 

APPROPRIATED 

$ 1 06 , 000 

2 5 . 000 

1 7 , 000 

1 00 . 000 

6 , 666 

6 , 6 66 

1 4 7 , 000 

1 5 , 000 

665 , 8 58 

2 1 5 , 000 

2 30 , 000 

5 1 , 4 56 

34 , 000 

460 , 000 

2 , 1 35 , 000 

2 5 , 000 

$4 . 2 39 . 646 

* Reduced by $ 8 , 1 7 4  c re d i t  to P i c c�nce No . 2 pr oj ec t , 
r ec o r d ed in Ap r il 28 , 1 9 ;8 DOH b i lling t o  S EIO 

. *  Inc r �a s cd by $8 , 1 74 c r ed i t  to P i ceance No . 2 p roj ect , 
record ed in Ap r i l  2 8 , 1 9 78 DOH b il ling to SEIO 
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EXH IBIT 0-6 
OIL SHALE LEASE F U;lD DISTRIBUTIONS 

FY 1 9 7 8  

T o t a l  A p p r o p r ia t e d  $ 6 , 4 64 , 7 9 3  

REC I P I E�IT 

O i l  S h a l e  Coo r d ina t o r ' s  
O f f ic e  

R e g i o n  X I  COG p l anning 

Range l y  S t r ee t s  

Ran g e l y  Sew e r  

Hee k e r  S t r ee t s  

M e e k e r  Ho s p i ta l  

Mof f a t  C o u n t y  By-pass 
C ra ig Dra inage 

C r a ig Wa t e r  

C ra ig C i ty Ha ll 

Mo f f a t- S u n s e t  S c hool 

Mo f f a t- Mo du l a r  Rooes 

Men t a l  He a l th C e n t e r  

G r a n d  Va l l ey B r i d ge 

Ga r f i e l d RE- 2 

C a r b o nd a l e  S ew e r  

Ca r b onda l e  Mun . B u i l d i n g  

Ri f I e S e'N e r 

Ri f l e  L i f t  S t a t ion 

Rt f Ie P l an n i n g  

S i l t  P la n n ing 

:-I C S .1 RE- 5 1 

De B e q u e  '..J a t e r  

Ro a n  C r e e k  Road 

De l t a Coun t y  Wa t e r  

Hayden ' . .ra t e r  

Hay d e n  E l emen t a r y  School 

Ha y d e n  Dr a in a g e  

Hay d en Rec r e a t i o n  

O a k  C r e e k  Wa t e r  

'"Ja l d e n  Wa t e r  

TOTAL 

APPRO P R I AT ED 

$ 1 1 4 , 0 7 9 

6 2 , 50 0  

500 , 000 

1 0 0 , 00 0  

4 3 5 , 4 0 0  

3 0 , 00 0  

2 50 , 000 

2 5 , 00 0  

1 2 5 , 000 

2 7 5 , 00 0  

4 50 , 000 

7 4 , 000 

9 5 , 8 5 7  

5 3 2 , 1 2 5 

2 7 3 , 7 5 7  

4 7 9 , 000 

7 5 , 0 00 

4 33 , 7 5 0 

6 6 , 8 2 5  

1 0 , 00 0  

6 , 500 

3 5 0 , 0 () 0  

6 0 8 , 000 

1 3 5 , 000 

2 5 , 00 0  

2 80 , 000 

4 5 0 , 0 0 0  

4 1 , 0 0 0  

2 0 , 000 

1 2 2 , 0 0 0  

1 5 , 0 00 

5 6 , 4 6 4 . 7 9 3  
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EXH UH T  0-7 

OIL S HALE LEASE ru:l D D I STRI BUT I ONS 

IT 1 9 7 9  
To t a l  Ap p r o p r i a t e d  $ 8 , 9 2 9 , 0 9 0  

REC I P I ENT 

S c h o o l  Fun d 

CWCB 

Co o r d ina t o r ' s  O f f i c e  

Ra n g e l y  S t r e e t s  

M e e k e r  S t r e e t s  

Meek e r  P o o l  

Me eke r S a n i ta t i o n  

Impa c t  C o o r d i n a t o r  

Ran g e ly HoS pi t a l  

C�CC Fa c i l i t i es 

Co un ty Road 2 4  

Ga r f i e l d  Ai r p o r t  

R i f I e  Wa t e r  

S i l t  Wa t e r  

S i l  t P l a n n i n g  

� c w  Cas t l e Wa t e r  

G r a n d  Va l l ey Wa t e r 

Ri f l e  By - P a s s  

Mes a Coun ty S ew e r  

Fru i t a  S ew e r  

M e s a  Co u n t y  T r a n s po r t a t i o n  

�Ie s a  C o un t y  Ai r po r t  ',./a t e r  

C r a i g  H i g h S c h O o l  

R e g i o n  X I  � rans po r t a t io n  

TOTAL 

AP PROPR IATED 

$ 1 0 0 , 0 00 

600 , 0 00 

1 1 4 , 0 7 9 

900 , 000 

3 2 0 , 00 0  

3 5 0 , 000 

3 6 8 , 000 

1 7 , 500 

5 0 , 8 1 1  

1 1 0 , 000 

1 , 000 , 000 

2 60 , 000 

2 , 0 5 6 , 0 00 

1 5 1 , 00 0  

1 5 , 000 

1 9 6 , 000 

2 50 , 0 0 0  

500 , 000 

1 0 4 , 4 50 

2 0 0 , 000 

2 5 , 00 0  

2 9 3 , 2 5 0  

7 50 , 000 

1 9 8 , 00 0  

$ 8 . 9 2 9 . 0 9 0  
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D .  3 PROPOSED SOORCES OF FUNDING ro MITIGATE ADVERSE SOCIOFX:XN:MIC D1PACTS 
OF NOSR 1 PROJEX::T 

The IPagni tude and sources of funding which will be required deperrls 

ufX)n an assessment of curr�t facilities arx1 services in the county and 

ccrrmunities arx1 projections of the rate and dbrension of population grc:Mth 

which is contingent ufX)n these arx1 other interrelated factors : 

1 .  size o f  facility arx1 techr¥:>logy utilized, degree o f  processing; 

2.  access; 

3 .  rate of developnent arx1 currulative effects of NCSR and other projects; 

4 .  local developrent attitooes ; 

5.  extent o f  direct federal support; 

6 .  local eroploymant arx1 training programs: and 

7 .  new federal/state programs . 

The specific pLlckage of assistance programs must , therefore, be contingent 

ufX)n the resolution of basic questions on the exact pararreters of the project. 

Once there is reasonable certainty with regard to these pararreters ,  the 

optiIPal means of providing irrpact assistance \<.Ould be through the coordi­

nation of each level of government by one agency and overall coordination 

exercised by the State Inpact Office. Coordination within each level of 

governrrent will result in rrore efficient , J'X)n-duplicative delivery of services 

and the fX)ssibility of joint, coordinated agency projects . At the federal 

level , the Fooeral Regional Council (FOC) , which has a history arx1 desire 

to assist in impact assistance coordination , soould be assigned the respon­

sibility of coordinating federal agency programs and assistance. At the 

local level , the CXX; I S have provided valuable technical assistance and support 

to local irrpact teams . Finally ,  the State Impact Office has a resfX)nsibility 

of coordinating state assistance efforts . '!'he proposa:l interaction would 
look sarething like the following diagram. 
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Federal Funding Sources 

S t.1 tC 
l\ge.ncies 

.... ::J ... I ___ J �--� 

The principal sources of non-categorical federal funding are the federal 

lease payments of which 50% are passed on to the State to create the Oil 

Shale Lease Fund. In addition , rronies fran PILT and the p::>ssible passage 

of the Energy Impact Assistance Bill in Congress might be available in the 

next fow years . All of the categorical programs listed in the previous 

section are potentially applicable depending on specific identified need. 

The federal progr.::uns w'1ich have been r-urticularly useful to imfact connuni­
ties in the past are those in ED.Z\, FIn HA, LEAA, and the Four Corners 

Regional Commission . 

St.ute Funding Sources 

The major State funding sources wil l  be the Oil Shale Lease Fund and 
the Scvcrunce TClX Trust Fund .  It is unlikely that these funds will provide 

enough assistance with a major developrent effort to prevent undesirable 

disruption. State categorical funding sources and priorities will be determined 

and c<x>rdinated by the State Impact Office. To the extent that state cate­

gorical programs are applicable for impact assistance, they will be available 

for use. 
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AF/Y 
bbl 
BPD 
CO 
DOE 
E I S  
EOR 
GOCO 
HC 
Mwh/D 
NA 
NOx 
NOSR 

OCS 
P I LT 
PSD 
SCF/D  
S02 
TPD 
U-a , U -b 

APPEND I X  E 
ABBREVIATI  ONS 

acre-feet per year 
barrel ( 42 U . S .  gal l ons ) 
barre l s per day 
carbon monox i de 
Department of Energy 
envi ronmental i mpact statement 
enhanced o i l  recovery 
government  owned , contractor operated 
hydrocarbons 
megawatt-hours per day 

non-atta i nment 
n i trogen ox i des 
Naval O i l Shal e Reserves 
outer conti nental shel f 
payment i n  l i eu of taxes 
prevent i on of s i gn i fi cant deteri o rat i on 

. 

standard cubi c feet per day 
sul fur d i  oxi  de 
tons  per day 
federal prototype o i l  sha l e l ease tracts i n  Utah 
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APPENDI X F 

COMMENTS ON DRAFT PROGRAMMAT I C  ENV I RONMENTAL IMPACT STATEMENT 
DOE/ E I S -0068 

DATED SEPTEMBER 1980 

Th i s  a ppendi x  conta i ns cop ies  of a l l l etters rece i ved on the Draft 
Programmat i c  E I S , transcri pts of the publ i c  heari ngs hel d i n  Grand Junct ion  
and  Denver ,  a nd  DOE responses to the  comments rai s ed i n  each . Letters were 

rece i ved from 21 publ i c  agenc ies  and pr i vate organi zat i ons and there were 
three publ i c  meeti ngs . Each l etter and hear i ng  transcri pt , l i sted bel ow ,  
i s  coded by numbe r .  Each i s  cons i dered a set of comments . I nd i v i dua l  

comments are coded wi th i n  sets  for reference purposes . 

Co l orado 

Federal 

Set 1 Dept . of  Natura l  Resources ( Deputy D i rector ) *  
Set 2 Dept . of Natural Resources ( Energy Pol i cy and P l ann i ng )  
Set 3 Dept . of  Natural  Resources ( Executi ve D i rector )  
Set 4 Dept . of  Loca l Affa i rs ( D i v i s i on of Pl ann i ng )  
Set 5 Offi ce of Energy Conservat i on 
Set 6 Dept . of  H i ghways 
Set 7 Hi stori cal  Soc i ety 
Set 8 Dept . of  Natural Resources ( D i v i s i on of Wi l dl i fe )  

Set 9 Dept . o f  Hea l th 
Set 10 Energy Research I nst i tute 

Set 1 1  Envi ronmental  Protect i on Agency 
Set 12  Dept . of  I nter i or  

Set 13 Dept . of  I nteri or ( Bureau of Land Management)  
Set 14 Dept . of  I nter i or  , ( Bureau of Mi nes ) 
Set 15 Dept . of  Hous i n g  and U rban Devel opment 

Spec i fi c  comments attached to the l etter i dent i fi ed as Comment  set 1 
were a l so i nc l uded a s  a part of Comment set 2 and are reproduced and 
responded to on ly  in  Comment set 2 .  
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Other Pub l i c  
and Pri vate 
I ns ti tuti ons 

Pub l i c  
Heari ngs 

Set 1 6  S i erra C l ub 
Set 1 7  Nat i ona l W i l d l i fe Federati on  
Set 18  Fri e nds of  the Earth 
Set 1 9  R i o B l anco Na tura l Gas Co . 
Set 20 Ph i l i ps Petrol eum Co . 
Set 2 1  Occi denta l O i l Sha l e  I n c .  

Set 2 2  Grand Junct ion  ( 1 1 / 1 8/80 , 2 : 00 PM) 
Set 23 Denver ( 1 1 /20/80 , 2 : 00 PM) 
Set 24 Denver ( 1 1 / 20/80 , 7 : 00 PM) 
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STATE O F  C O LO RADO RICHARD D. LAMM. Govemor 

EPARTMENT OF NATURAL RESOURCES 
l'kmte Pascoe - Executive Director 1313 Shermen St •• Room 718. Denver, Colorado 80203 839-331 1 

Deceni>er 3 ,  1980 

Mr .  Ikmald Silawsky , Envirormmtalist 
Office of Naval Petroleum and Oil Shale Reserves 
Resource Applications 
Department of Energy 
Roan 3344, Federal Building 
Washington , D . C .  20461 

Dear Ibn :  

Board o f  Land Commi ssione .. 

D i vi s i o n  of Admi nis tration 

Division o f  M i n es 

Di vision of Parks . Ou tdoo r Reer_ tion 

D i vi s ion o f  Water Resources 

1IIIJi.. ......... -. Di vision of Wi ldl i fa 

G eo lo g i cal Survav 
Qj l  and G a s  Conserva ti on  Commi ssion 

Soi I Conserva ti on  Board 

Water Consarvation Board 

M i n ed  Land Recl amation 

I want to thank you for meeting with us a couple of VJeeks ago . I thought 
the meeting was useful in spelling out our respective positions on IDSR 
and how VJe propose to approach future NOSR activities and decision points . 
To get the ball rolling between TRW and us ,  I am enclosing a list of 
preliminary questions lYhich I would like you to pass on to the appropriate 
TRW people . As 'We discussed earlier , answers to these questions would be 
helpful prior to submission of our ccmnents on the DElS . Hamlet J .  Barry , 
Deputy Director of the Department of Natural Resources , has written a 
letter to Captain Gordon GilIInre fonnally requesting extension of the 
CCJTIlPtlt deadline for the State of Colorado fran Deceni>er 15 ,  1980 , lmtil 
such time that 'We have met with TRW , discussed our questions and canpiled 
our final cannents . Our questicns are rather basic in nature and I do not 
anticipate them being particularly diffict.il.t to answer . Certainly , the TRW 
impasse should not interfere with the establishment of a productive working 
relationship between our offices . I appreciate your cooperation on this 
matter and look fo:rward to clearing up the TRW issue quickly once the legal 
problem are resolved . 

We also need to discuss as soon as possible the best arrangement for setting 
up the ''IDSR team" lYhich 'We talked about at the Noveaber 20th meeting . We 
believe such a team would be a useful fonm for ensuring an active state 
role in IDSR develOJXIElt and management decisions . The team can reduce the 
potential for surprises from either end by keeping IDe!Ibers aware of each 
other ' s  plans , programs , and policies in a timely manner .  The purpose of 
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Silawsky 
12/3/80 p .  3 

the team would be strictly advisory on IDSR policy to the Director of the Naval 
Petroleum & Oil Shale Reserves and through him to the Secretary of Energy . The 
team would not involve itself in operational matters on tmR unless specifically 
requested to . cb S) by your office . For the time being an infonnal arrangE!lIBlt 
for the IDSR team is agreeable to us .  We recognize the difficulties inherent 
in the Federal Advisory Cc:mni.ttee Act and do not think it is necessary to 
structure the team' s fonnat under the Act at this time . 

I recanIEnd three official menbers on the team: a representative of OOE , a 
representative of the Governor of Colorado , and a representative of the Garfield 
County Cc:mni.ssioners . Other federal , state , and local agency representatives 
could serve the team in an ex-officio capacity as needed or requested by team 
narbers . The neetings would be public meetings held prior to all key decision 
points with opportunities for public participation and cooment .  OOE would be 
responsible for the agenda and chairing the meetings . Infonnation relevant 
to the decisions would be distributed to team menDers prior to the neetings 
and fonn the basis for discussion and subsequent recoomendations . I envision 
the team acting by consensus , but with the opportunity for dissenting opinions 
to accCtDpany team recoomendations . I believe this proposal has enough flexibility 
that we can adopt it to neet our needs . I would appreciate your reactions to 
this proposal and any additional ideas or suggestions you have for :irr;>lerIE1ting 
a cooperative state-federal effort on IDSR decisions . 

I am looking forward to working with you in the future . I thought the neeting 
we had was particularly useful in laying the groundwork for designing a 
cooperative approach for decision making on the IDSR tract . .  Please let ne 
know where we stand from your end on the proposals and what remains to be done 
to get them in place . 

Sincerely , 

�� 
David Kuntz 
Energy Policy & Plarming 
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2-2  

2-3 

2-4 

Some of the questions to yihich the State of Colorado needs anS\vers 
prior to IP.aking final corrments on the NOSR DEIS include the folla;ving : 

o NET ENERGY A�YSIS 

o 

o 

Assumptions and methodologies used in net energy analysis and cycle 
efficiency . 

1) Is only the processing stage of oil shale production included? 

2) Why haven' t  the extractions , crushing , refining , and distribution 
to the end user been included in the analysis . 

3) It appears that only fuels in and out are compared and indirect or 
invested energy is ignored . 

Quantities and types of invested energy vary so much arrong alternate 
energy sources , a comparative assessment should be based on a true 
net energy analysis and not on a simplistic I/O nodel j the DEIS 
should not claim to have any definitive energy efficiency informa­
tion as it stands . We will suggest various , more cOf:prehensive net 
energy analysis models in our final comments . 

DATA SOURCES 

Use of the 1975 University of Oklahoma study : Energy Alternatives-A 
Comparative Analysis . The efficiency given in the NOSR DElS for 
Tosco II/Room and Pillar is 79%. The Oklahoma study gives an efficiency 
rating for Tosco II of 66 . 7%-\Jny is there a discrepancy? The Oklahoma 
study ques tions the 66 . ,Iu figure as being too high (66 . .  ,10 figure came 
fran a study done by Hitt::1P.an Associates) . \-.1hat are the reasons for 
using the Oklahcrna study as a reference? 

END PROOUG! USE 

1) '.]hat is the proj ected end use of oil shale from NaSR? 

2) Have market analyses been performed for end product use? Trans­
portation methods , corridors? 

3) If end product is gasoline , then why has reductl.on in vehicle \veight 
been the only scenario considered in the conservation alternative? 
A better , m::>re detailed approach would analyze the total potential 
savings in transportation fran increased tna$S transit , car pooling , etc. 

4) If the end product is not gasoline , then why is energy conservation 
in the tran:-::·::.,rtation sector (specifically light duty vehicles) 
considered "- .; the alternative? 
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o CONSERVATION ALTERNATIVE 

[ 0 
Energy conservation is described as advantageous in reducing air pollution . 
Conservation impacts on water requirements , land use , water quality, and 
socio-econanic factors are not arulyzed . What are the constraints on a 
rore comprehensive analysis Gf the energy conservation a1terna'1:ive? 

PURPOSE 

1) What is the purpose of the DEIS? 

2) How will the EIS aid in decisi�cUng? 

o CONCLUSIONS 

1) what action is the EIS recomnending? preferred alternative? 

2) Alternatives are canpared in the analysis , in the various tables and 
2-7  grapJ:...s o f  section 3 ;  why Iveren ' t conclusions drawn a s  to the preferred 

alternative? 

3) Based on the analysis , why isn ' t  the energy conservation alternative 
the preferred alternative? 

o MITIGATION OF IMPACIS 

2-8 

2-9  

2- 1 0 (A J[ 0 
2-1 0 ( 8 )[ 

N::> baseline carrying capacity variables . 

NJ discussion of viable mitigation s trategies . Given the magnitude of 
the impacts resulting from oil shale development , the EIS needs a 
canprehensive discussion of ho\v these impacts will be mitigated , who is 
responsible for the mitigation, and how much the mitigation will cost .  

The cumulative impacts in the reg.m are not adequately discussed . Although 
the impact increment contributed by NOSR may be relatively small ,  it has 
to be examined in light of the carrying capacity of the region. 

Were local goverrrnents and regional planning agencies consul ted when the 
socio-economic analysis was performed? 

TRANSPORTATIOO 

1) Secondary transportation impacts 

2) Product haul-where marketed, how transported [ 0  ROUGH TERRAIN MJDELlliG 

2- 1 1  Air pollution potential 
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RESPONSE SETS 1 AND 2 

( Comment sets 1 and 2 are responded to j o i nt ly  s i nce they rai se a l most i denti cc 
i s sue s )  

2-1  Cyc l e  effi c i ency cons i dered mi n i ng ,  transportati on wi th i n  the mi ne , 
crush i ng ,  transportati on outs i de of the mi ne , retorti ng and upgrad i ng 

of the sha l e o i l . I nd i rect energy was not cons i dered because i t  
contri butes on ly  a sma l l fracti on to the net energy anal ys i s .  Refi n i ng 
and  d i stri buti on to the end user were not i ncl uded because sha l e  
sync rude "wi l l  be a d i rect substi tute for i mported crude o i l , y ie l d i ng 
essenti a l l y  no change i n  energy requ i rements . The energy ana lys i s  has 
been extended to secondary and  terti ary energy requ i rements , and 
there i s  no apprec i a bl e  change in the final  resu l t ( see Append i x  C ) . 
Secondary and  terti ary contri buti ons are l ess  than the uncerta i nty 

assoc i ated wi th the pri mary energy requ i rements . 

2-2 The wrong reference was c i ted for the 79% fi gure . The correct 
reference i s  O i l Sha l e Data Book , TRW for U . S .  Department of Energy , 
June , 1979 . The data conta i ned i n  th i s  reference were s uppl i ed by 
TOSCO and confi rmed by TRW and other engi neeri ng  team members . They 

refl ect the l atest i n formati on ava i l abl e and supersede the Un i vers i ty 
of Okl a homa fi gures of 1975 . 

2-3 The projected end use of sha l e o i l  i s  as a refi nery feedstoc k .  A "Marke" 
As sessment for Shal e Oi l "  ( DOE/ E-T-2628/ 1 )  was done for the Dept . of 4 

Energy i n  October 1979 by Pace Consu l tants and  Eng i neers . At the t ime 
devel opment i s  p roposed ,  current market studi es wi l l  be conducted .  

2-4 Gasol i ne i s  on l y one of the pos s i b l e  fuel products from refi n i ng 
shal e o i l . As was stated on pages 3 - 1  and  3-2 of  the E I S , a 
representati ve case for each al ternati ve , wh i ch coul d meet the cri teri a 
l i sted , was chosen . We i ght reducti on was the case sel ected . I t  
res u l ts i n  quant i fi abl e reducti ons i n  fuel  usage and does not attempt 
to i mpose l i festyl e changes . Mass tran s i t ,  car pool i n g , and other 
s i mi l ar measures i ntroduce the uncerta i nty of the popu l at ion 1 s  response 
and cannot be as accurate ly  quanti fi ed . The rati onal e i s  expl a i ned on 

page 3-4 . 
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2-5  G i ven the defi n i t i on of the conservati on al ternat i ve empl oyed , reduced 
veh i c l e  wei ght and i mproved fuel  effi c i ency , conservati on i mpacts on 
water requ i rements , l and use , sol i d  waste and soci oeconom i cs were not 
expected to be s i gn i fi cant . I t  was ass umed that proposed automoti ve 

des i gn changes wou l d be accommodated i n  annual  model year  changes , 
wh i ch are standard procedure i n  the auto i ndustry .  Primary effects 
on water , l and , sol i d  waste and soc i oeconomics  wou l d therefore be 
mi nor . Al though it is  pos s i b l e  that reduced veh i cl e we i ght wou l d 
change requirements for materi a l s used i n  automob i l e  manufacture , 
wh i ch wou l d  i n  turn affect the i ndustri es suppl y i ng  these materi a l s ,  

representi ng  secondary and tert i a ry changes becomes more uncerta i n .  
To est imate water requ i rements , l and use�  sol i d  waste and soc i oeconomi c 

effects woul d requ i re mak i ng i ncreas i ngl y tenuous assumpt i ons  about 
s econdary ( e . g . , reduced materi al s demand ) and tert i ary ( e . g . , 
potent i al  reducti on i n  jobs i n  mater ia l s i ndustri es ) i mpacts rel ated 
to veh i c l e  wei ght . To make these a s s umpt i ons for the conservati on 
a l ternat i ve i s  nei ther des i rabl e nor neces sary for the purpose of  the 
NOSR programmat i c  E I S  s i nce secondary and tert i ary effects are a l so 
expected to be mi nor and the rel at i ve meri ts of conservat ion  v i s -a -v i s  
the other a l ternati ves have been i nd i cated . 

Al so see response to comment  5- 1 ( G ) . 

To perform a more comprehens i ve anal ys i s  of  the conservat ion a l ter­
nat i ve i s ,  i n  our opi n i on , not necessary for the reasons stated above . 
However , i n  order to avo i d  confus i on , the text has been c l ar i fied to 
i nd i cate that the conservati on a l ternat i ve wou l d not have adverse 
water or l and requ i rements or product i on of sol i d  wastes , and that 
soc i oeconom ic  effects woul d be m i n i mal . 

2-6 The draft EIS  d i d  not cl earl y expl a i n the NEPA compl i ance program DOE 
devel oped for the proposed devel opment of NOSR 1 ,  nor was the rol e of 
the programmati c E IS  i n  thi s compl i �nce program cl earl y d i s cu s sed . 
A new subsecti on  i n  Secti on  2 ,  enti tl ed  l iThe Purpose of thi s E I S , "  
has been i ncl uded to remedy thi s defi c i ency . 
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2 . 7  The draft E I S  was u nfortunatel y  vague i n  sett i ng out  the spec i f i c  

act ion  be i ng proposed a n d  the purpose o f  thi s proposa l . Sect ion 2 

i n  the fi nal  E rS , l iThe Proposed Act ion  and I ts Purpo se , "  has been 

exten s i ve ly  rev i sed to prov i de a c l earer expl anat i on . S imi l arl y ,  

the draft E I S  d i d  not c l earl y i nd i cate a preferred a l ternati ve , 

al though there was some bri ef reference on page 1-2  of the draft to 

a preferred a l ternat i ve of " no act ion . "  Sect i on 3 ,  "Al ternati ves 

and Compari sons , "  has been rev i sed wi th a new s ubsect i on on the 

" Preferred Al ternati ve . II 

A n umber of comments were recei ved whi ch questi oned why conservat ion  It/as 
not the preferred  al tern at i ve , on the bas i s  that there were v i rtual ly 
no adverse  env i ron�ental i mpacts as soci ated wi th the a l ternati ve of 
"produci ng "  ( by not us i ng )  l i q u i d fue l s .  The present ly  p referred a l ter­
nat i ve ,  " no act i on , "  a l s o  has negl i g i b l e  adverse envi ronmental i mpacts . 
Federal pol i cy i s  to meet the n at i on ' s  energy needs from a vari ety of 
sources , through both producti on and con servat i on , as d i ctated by market 
forces . I t  shou l d  be note d ,  as a readi ng of the revi sed Sect i on 2 wi l l  
s how , that the opti on of devel op i ng NOS R  1 i s  u n ique  i n  one respect , 
due to the pr iori ty uses set out for i ts fuel products by the vari ous 
Executi ve Orders regard i n g  the NOS Rs i s sued in the early 1900s . Whi l e  
a nat i ona l  program of conse rvat i on coul d save a quanti ty of l i q u i d  fuel 
products equal  to the quant i ty whi ch Qiul d be producted from a NOS R 1 
o i l  s ha l e proj ect , Government contro l  over th i s  quanti ty wou l d be al most 
n i l i n  the conservat i on case , but v i rtual ly comp l ete i n  the NOS R  case . 
Because of the un i que status of NOS R  1 as a mi l i tary reserve , the Govern­
ment can do certai n th i ngs wi th the p roducti on from NOS R  1 wh i ch i t  
cannot do as eas i ly ,  o r  at al l ,  wi th production from other l i qu i d  fuel  
sou rces , especi a l ly  conservati on . For these reasons , conse rv at i on i s  
not the p referred a l tern at i ve .  

2 . 8  The subj ects of base l i ne carrying  capaci ti es , cumu l ati ve impacts and 
m i ti gat ion  meas ures were di s cussed i n  the draft EIS , but  in  a somewhat 
d i s jo i nted manner . The f i na l  EIS contai n s  two separate s ubse cti ons i n  
Sect i on  5 on cumu l ati ve ai r qua l i ty and  soci oeconomi c impacts . Sect i on 4 ,  
" Descri pti.on of the Affected Env i ronment , " h as been revi sed to provi de 

2 -7  



addi t i onal  detai l s  on basel i ne ca rrying  capaci ti es , and the di s cu s s i on 
of appropri ate mi t i gat i ng measu res has been en hanced i n  Secti on 5 and 
in Appendi x D .  Even these revi s i ons may not , however ,  compl etely sati s fy 
the requests of a n umber of respondents for h i gh ly  deta i l ed cumu l ati ve 
i mpact ana lyses . DOE acknowl edges , and shares , thei r concern , but 
be l i eves , for a n umber of reason s ,  that th i s  f i na l  EIS  i s  not the 
app ropri ate veh i c l e  for the type of deta i l ed cumu l ati ve i mpact analyses  
they req uested . I f  i n  fact the Department was sti l l  acti vely con s i deri ng  
the deve l opment of NOS R 1 ,  then our  response on  the cumul ati ve i mpact 
q ues t i on wou l d  have been q u i te i n  l i ne wi th most  of the comments regardi ng  
th i s  i s sue . However ,  the Secretary has deci ded that NOS R 1 s hou l d  not 
be devel oped at th i s  time . Deve l opment of NOS R 1 i s  not contempl ated  
at  l east  for the present . To conduct these detai l ed ,  a nd  costl y ,  
model i ng exerc i ses for cumu l at i ve i mpacts now , but to hol d off mak i ng  
the deci s i on to  devel op NOS R 1 unt i l  a few years i n  the futu re , s i mp ly  
guarantees that  the  " sta l e "  i nformat i on woul d have  to  be updated a l l 
over agai n .  DOE does not be l i eve that th i s  i s  a prudent use  of our  bud­
getary resou rces , and we woul d hope the respondents who commented on the 
cumu l ati ve i mpact ana lys i s  in the draft EIS woul d agree . The Department 
i s  fi rmly  commi tted to a v i gorous  and  effecti ve env i ronmental compl i an ce 
program for the NOSR proj ect , but t h i s  program must a l so  be effi c i ent 
in i ts use of personnel  and bulgetary resources . When the NOS R 1 
devel opment ques t i on i s  revi s i ted at s ome future. data , al l avai l ab l e  
d�ta regard i n g  cumu l ati ve i mpacts i n  the rapi d ly-chang i ng Western S l ope 
regi on wi l l  be eval uated , and appropri ate s teps taken to ens ure that 
the deve l opment dec i s i on process  i s  adequate ly s upported by the best 
avai l a bl e data , wh i ch cou l d  i n cl ude new model i ng and anal yses efforts 
by the Department .  I n  addi t i on ,  the Department of the Interi or  ( 001 ) 
i s  prepar ing  a programmati c E I S  on i ts o i l  s ha l e l eas i ng program . Th i s  
E I S  wi l l  conta i n  i nformat i on of the type requested by vari ous commenters 
regardi ng  the cumu l at i ve i mpacts of o i l sha l e  devel opment i n  the 
P i ceance Bas i n  reg i on .  
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2-9 The fol l owing  governmental u n i ts and pl ann i n g  agenc i es were contacted 
duri ng the prepa rati on of the draft statement : The Col orado Department 
of  Loca l Affa i rs , D i vi s i on of Energy and Mi neral Impact As s i stance ; 
the Col orado West Area Counc i l  of  Governments ; the Col orado D i v i s i on 
of Pl ann i ng , and the C i t i es of Ri fl e  and Parachute . 

2-10A See response to comment 6- 1 . 

2 - 10B There are currentl y two major  school s of  thought on the geograph i cal  
markets fo r shal e o i l . One school favors pi pel i n i ng sha l e o i l to 
the Texas/Lou i s i ana refi nery compl exes , wh i ch are the hub  of the 
nati on ' s  product p i pel i ne network . Refined fuel s woul d then go to 

the market areas trad i t i onal l y  served by these product p i pel i nes . 
The second school favors pi pel i n i ng the s ha l e o i l  to the mi dwest , 

St . Loui s ,  C h i cago and Detro i t .  The shal e wou l d be refi ned and 
used in  th i s  reg i on . Both school s of  thought bel i eve some port i on 
of the sha l e o i l  wi l l  be refi ned and used i n  the Rocky Mounta in regi on . 
At the t ime rlevel opment i s  proposed , cu rrent market studi es wi l l  be 
conducted .  

2- 1 1  Refer to the res pon se to comment 2 - 8 .  
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S TAT E O F  C O LO R A D O  R I C H AR D  D. LAMM , Governor 

DEPARTMENT OF NATURAL RESOURCES 
D. M ONTE PASCOE, Execu tive D i rector 
1 3 1 3 S herman St., Room 7 1 8, Denver, Colorado 80203 839-33 1 1  

De c ember 1 8 ,  1 980 

C ap t a in Gordon G i lmore 
u . s .  Depar tment of  E ne rgy 
Naval  P e t ro l eum and O i l  Sha l e  Re s erve s 
Ma i l  Stop Room 3 344 , F edera l Bui l d ing 
Wa s h ington , D . C .  204 6 1  

Dear Cap t a i n  G i lmore : 

Board of Land Commi s s i o n e r s  

D i v i s i o n  o f  Admi n i s tra tion 

D i v i s i o n  o f  M i n es 

D i v i s i o n  of Parks  & Outdoo r Recrea ti on 

D i vi s ion o f  Water Resou rces 

D i v i s i on of Wi l d l i fe 

G eo lo g i c a l  S u rv ey  

O i l a nd G a s  Conservati on Comm i s s i o n  

S o i  I Conse rva t i o n  Board 

Water Con serva tion Bo a rd 

Mi n ed Land Recl am a ti on 

Th i s  l e t ter , toge ther with i t s  a t t achment s ,  comp r i s e s  the pre l iminary 
c omme nts of the State  of Co lorado on the D raft  Programmat ic 
E nviro nment a l  Impac t S t a tement on deve lopment of the N aval  O i l  Sha l e  
Re serve i n  C o l orado . A s  no ted i n  my deputy ' s  l e t ter o f  December 2 ,  we 
have ac c epted  your i nv i t a t ion to mee t  with the cont rac tor who prepared 
the DE I S  and may make add i t ional c omments  after  that mee t i ng.  

1 

We commend your o f f ic e  for under tak ing an amb i t ious  and impor t ant 
e f fort  o f  compari ng a l t ernat ive energy s ourc e s  with the po s s ib le 
deve lopment o f  the sha l e  re sourc e s  o f  NO SR . A compara t ive as s e s sment 
of shale  and o ther a l t ernat ive t echno l og ie s is long overdue and c an 
make va luab le cont ribut ions to dec i s ions on how , where , and when 
federa l act ions are needed to make adequate l iquid  fue l ava i l ab l e  to 
mee t  the na t ion ' s energy need s .  

However , i t  appears  to u s , at th i s  point in our ana lys is ,  that ser �ous 
que s t ions c an b e  ra i s ed about the ad equacy of this draf t . 
Spe c i f ic a l l y ,  there appear to be four ma jor  f l aws in the d ra f t ' s  
comp ar i s o n  o f  NO SR wi th o ther l iqu id fue l a l t erna t ive s : 

o The E I S  fo c u s e s  on spec i f ic  techno lo gie s wh ich  may b e  
inappropr iate  c ompar i sons w i th NO S R  d eve lopme nt .  The E I S  
cou ld have cons i dered ind ire c t  coal  l ique fac t ion ra ther than 
d irec t  l ique fac t io n ,  po s s ib ly b ioma s s  conver s io n  from c rop 
res idue s rathe r than a s ing l e  mas s ive corn-b a s e d  pl ant , and a 
range o f  sha l e  techno lo g i e s  rather th an the Co lony p ro j ec t .  
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The c ompari sons be twe en the a l t erna t ives appear to be 
incomp l e t e .  Some a l t ern a t ive s invo lve the produc t ion o f  crude 
o i l  ( or s ync rude ) ; o ther a l t ernat ive s  invo lve the produc t ion 
( or cons erva tion)  o f  h igh ly re f ine d produc t .  Some 
a l t ernat ive s are de fined to i nc lude the extrac t ion or min ing ; 
others inc lude only proc e s s ing or re fining . T he re s u l t  i s  an 
i nc omp l e te and po s s ib ly m i s lead ing c ompar i son be tween the 
al terna t ive s with re spe c t  to wa t e r  requiremen t s , a i r 
emi s s ions , soc io- economic impac t s ,  net  ene rgy ba lanc e s , and 
o t he r  fac tor s . 

Ma j o r  impac t s  o f  NO SR deve lopment are g iven inadequ te o r  only 
ske tchy t re a tment in the E I S .  E xamp l e s  are the ava i l ab i l ity  
o f  front-end fund ing for  pub l i c in fra s t ruc ture in the  o i l  
sha le  regio n ,  rec l ama t ion , w i l d l i fe ,  and vege t a t ion impac t s . 

Data sour c e s  are no t c i ted , and there are s evera l apparent 
inac curac i e s  in  data 0 0  impac t s . Examp l e s  inc lude S02 

emi s s io n s  from sha l e  plant s ,  water u s age o f  b ioma s s  
conve r s ion , cap i t a l  requ i rements  fo r s h a l e  p l ant s ,  and o the r s .  

The s e  c omme n t s  are d e t a i led o n  page s 8- 1 6  o f  th i s  l e t t e r  and i n  the 
at tachment s .  

DE SIGN OF THE E I S  

B e fore turni ng t o  the s e  spec i f ic i s sue s ,  Some fundament a l  que s t ion3 
mu s t  b e  ra i s ed about the de s i gn of the E I S .  

CE Q regu l a t ions prov ide th a t  E nv ironmental  Impa c t  S t a teme n t s  sha l l  be 
wr i t t en on "maj or federal ac t ions"  and tha t  E I S s  sha l l  ident i fy the 
"propo sed ac t ion" wh ich i s  trigger ing the NE PA proc e s s .  The dra ft  E I S  
does no t c le arly ident i fy a p ropo sed ac t ion .  

The dra ft l i s t s  three DOE de c i s ions to wh ich the docume nt � s  t o  provide 
" inpu t " ( l - l )  : 

( 1 ) Whe the r to promo t e  deve lopment o f  o i l  shale on 
federa l  land ( beyond that p re sent ly sub j ec t  to 
l e a se ) ; ( 2 )  i f  the dec i s ion i s  to deve lop add i t iona l 
federal land , whe the r to deve lop the 35 , 000 acre Nava l 
O i l  Sh a l e  Reserve No . 1 ( NOSR I )  in Nor thwe s t  
C o l o rado ; and ( 3 )  i f  the dec i s ion i s  to deve lop NO SR 
I ,  wha t  ins t i tu t iona l and f inanc i a l  mechani sms s hould 
be s e l e c t ed to d eve lop it . 

The f i r s t  o f  the three dec i s ions wou l d  seem to re fer to fed era l land s 
current ly b e ing admin i s t ered by the Department o f  Energy or by the 
Depar tmen t  of the I nt erior . Howeve r ,  the draft E I S  make s�o e f fo r t  to 
d e f ine p ropo sed act ions re l a t ing to I nterio r  land s o r  to analyze 
impac t s  of deve lop ing the s e  land s . A s  you are we l l  aware , I nter ior is 



current ly p l anning a re newa l o f  leas ing o f  the s e  land s under the 
proto type leas ing pro grams , a s  we l l  as the d e s ign of a permanent 
leas ing program , and wi l l  be prepar ing the re l evant E I S s  on the se 
ac t ions . We would sugge s t  that the NOSR E I S  is not de s i gned to provide 
input to the s e  dec i s ions and that the fi r s t  of the three dec i s ions 
l i s t ed above shou l d  be dropped from the E I S .  

I t  wo uld b e  appropr ia t e ,  however , for Inter ior and DOE to coord inate 
the ir a s s e s sment of the need for deve lopment of federa l o i l  shale 
re s e rves in gene ral -- regar d l e s s  o f  whe ther they are managed by 
Inter ior or DOE . 

The second dec i s ion l i s t ed in the E I S  refers  to the deve lopment o f  
NOSR I .  The E I S  i s  wr i t ten as i f  t h i s  we re the p ropo s ed ac t ion.  
Howeve r ,  0 0.  the fo l l owing page , the " no ac t ion" a l ternat ive is  de f ined 
as the " p re fe rred a l t e rnat ive . "  

CE Q regulat ions require that the " range o f  a l t erna t ive s d i scus sed in 
envi ro nmental impact s ta teme nts sha l l  encompa s s  tho se to be cons ide red 
by the u l t imate agency dec i s ionm!'lker" 40 CFR ( l 5 0 2 . 2 ( e ) ) .  The dra f t  
E I S  do e s  no t make i t  c l ear whe ther coal  l ique fac t io n ,  ene rgy 
cons erva t ion , b ioma s s , and o ther non-NOSR a l t e rnat ive s are tru ly 
a l terna t ives  as de f ined by the CEQ regu l a t ions . The inc lus ion o f  
non- shale a l t erna t ive s i o. th i s  E I S  sugges t s  that DOE wi l l  cons ider 
the s e  a l ternat ives in i t s  dec i s ion on NOSR.  

Howeve r ,  on page 1-4- 5 , the dra f t  E I S  sugge s t s  that the s e  are no t 
re a l ly al terna t ive s : 

a l l  such compar i sons are u s e f u l , ( but they) do no t lead 
d i rec t ly to any conc lus ions • . •  l n  this sense they are no t 
true a l terna t ive s , with the po s s ib l e  exc ept ion o f  o i l  shale 
deve lopment on o ther l and s .  

Also , on page 1-3 , the E I S  s t ate s that NOSR may b e  deve loped " i f there 
�s an ab s ence of mean ingful  o i l shale  deve lopment dur ing the next ye ar 
to 18 months . "  Th i s  s t atement sugge s t s  that non- s ha l e  a l t e rnat ive s 
wi l l  no t be cons ide red in de c id ing whe ther to proceed with NOSR 
deve l opment . 

U l t imate ly , Congre s s  wi l l  dec ide whe ther to deve lop NOSR.  However ,  DOE 
c l e arly c an and shou l d  ident i fy the al ternat ives wh ich i t s  de c i s ion 
makers wi l l  cons ider in formu l a t ing DOE ' s  rec ommendat ions to Congre s s .  
I t  wou l d  b e  very he l p fu l  i f  the E I S  wou l d  c l a r i fy what the a l ternat ive s 
ar e to NOSR deve lopment and wh at de c i s ion c r i te r i a  wi l l  be used in 
we igh ing these a l ternative s .  This  would  inc lude a de f init ion of how 
much shale deve lopment is "meaning ful" , and if the dec i s ion about NOSR 
wi l l  be based on the c r i teria  s t ated on page 1-3 . 

I n  de f in ing "mean ing fu l , "  i t  may b e  he l p fu l  for DOE to cons ider 
Congre s s ional s t atement s ,  �n the E nergy Secur i ty Ac t ,  of goa l s  for 
synth e t ic fue l produc t ion by 1 9 8 7  and 1 9 9 2 .  I t  may a l so be u s e f u l  to 
cons ider Pre s ident Carter ' s  wide ly quo ted go al  o f  400 , 000 BPD of sha le  
oil  by 1990.  On the b a s i s  of  the pro j e c t ions we have seen i t  wou l d  
appear that indu s try p l ans to ach ie ve the s e  go a l s .  Further , mo s t  
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ana l y s e s  ind ic a t e  that the mo s t  impo r tant cons traints  on p roduc t ion 
wi l l  be the un favorab l e  economic s ,  ma s s ive front-end c ap i t a l  
requi rement s , the ava i l ab i l i ty o f  e l ec t r i c i ty ,  wa te r , and s k i l led 
manpowe r , and cumu l a t ive soc io-economic and envi ronmental  impac t s .  Th e 
ava i lab i l ity o f  ad equate l and and s h a l e  resourc e s  i s  not e xpec ted to be 
a s ign i f ic ant cons traint on the achievement o f  syn fue l produc t ion 
go a l s .  T h i s  sugge s t s  that making NOSR ava i l able  for deve l opment wi l l  
no t he lp very muc h ,  i f  a t  a l l ,  to ach ieve na t iona l synfue l produc t ion 
go a l s .  

The dra f t  E I S '  treatment o f  the " no ac t ion" a l ternat ive i s  a s  confus ing 
and incomp l e te as i t s  d i s c u s s ion of "meaning fu l "  shale deve lopment . 
The anal y s i s  o f  " no ac t ion" seems to be based on the a s sump t ion tha t  
" no ac t ion" means l i tera l ly t h a t  - - t h a t  no th ing wi l l  happen on or ne ar 
NO SR.  The dra f t  E I S  treats  " no ac t ion" in th i s  sense  and ident i f ie s  no 
impac t s  f rom th is  a l ternat ive . Thus the treatme nt of " no ac t ion" i s  
ve ry s k impy , a l though i t  i s  the " pre ferred a l t erna t ive . "  

In  fac t ,  DOE i s  l ike ly to continue c e r t a in mo nitor ing and expe r imental  
ac t iv i t i e s  on NOSR , and DOE is  more l i ke l y  to take " no ac t ion on 
comme r c i a l  deve lopme nt o f  NO SR" i f  the re i s  a l o t  of  " ac t ion" on nearby 
shale  prope r t i e s  in Gar f i e l d  and Rio B l anco Count i e s .  

The " no ac t ion" a l ternat ive s hou ld there fore inc lude an ana ly s i s  o f  the 
impac t s  of o the r energy deve l opment in the s ha l e  re g ion and o f  
cont inued re s earch on the NOSR trac t .  

C lar i fy ing the " no ac t ion" a l ternat iv� wou l d a l so he lp with two other 
p rob lems . F i r s t ,  i t  might h e lp to d e f ine what dec i s ion c r i te r ia DOE 
wi l l  use  to d e f ine whe ther or no t there has  been eno u gh "meaning fu l "  
deve lopment s o  th at comme rc ia l deve lopment o f  NOSR i s  re quire d .  
Se cond , i t  might he l p  t o  c l ar i fy how the impac t s  o f  NO S R  deve lopment 
wi l l  interact w i th the impac t s  of o ther deve l opments  in the re g ion.  As 
it s t and s , the dra f t  E I S  ignore s the i s sue of cumu l a t ive impac t s , 
c ontrary to 40 CFR 1 5 0 8 . 25 .  

The DE I S  a l so g ive s r e l a t ive ly l i t t le at tent ion to m i t igat ing 
measure s .  CEQ regulat ions re quire that mit igat ion be inc luded e i ther 
as par t o f  the propo sed ac t ion or in a l ternat ive s to the propo sed 
ac t ion.  I t  may be d i f f icu l t ,  at this  ear ly s t age in dec id ing whe ther 
or no t to deve lop NOSR , to de s i gn s p e c i f ic  mit i ga t ion p l ans . But the 
regu l at ions do re quire that mit igat ion be exp l ic i t ly addre s sed so that 
the fede r a l  de c i s ion-maker may be  aware of mit i gat ing mea sure s tha t are 
ava i lab l e .  

GENE RAL ME THODOLOG I CAL PROBLEMS 

Two me thodo log ical  pro b l ems are evident throughout the DE I S . One i s  
the a s s sump t ion t h a t  the impac t s  o f  p roduc ing 20 0 , 000 B P D  C o f  s h a l e  
o i l ,  b i omas s / a l c oho l ,  l i qu id c o a l  pro duc t s , or  w�ateve r )  are four t ime s 
greater than the impac t s  o f  produc ing 5 0 , 000  BPD . As sure d l y ,  i t  � s  
d i f f icu l t  to p i n  down the prec i s e  va lue s for soc io-ec onom ic and 

3-4 



5 

env ironmental impac t s  o f  h igher produc t ion leve l s .  Howeve r ,  a t  some 
po int , the re lat ionship be tween the sever i ty o f  impac t s  and the amount 
of l iq u id fue l produ c ed wi l l  become non- l inear . Th i s  is  e s pe c ia l l y  
true when h i gher l eve l s  o f  produc t ion mu s t  b e  conc entrated i n  a sma l l  
geo graphic area ; this  is  the c a se with o i l  shale deve lopment i n  the 
P ic e anc e B a s i n .  The DE I S  igno re s  th i s  rea l i t y  and thus ove r s imp l i f i e s  
the ana l y s i s .  

The second me thodo lo g i c a l  prob l em concerns the c omparab i l i ty o f  the 
a l terna t i ve s  s tud ied in the DE I S .  The draft ana lyzes  shale  o i l  
produc t ion from mining through proc e s s ing and produc t ion o f  a produc t 
rough ly comparab l e  to c rude pe tro l eum .  The ana ly s i s  o f  the shale  

3-7 a l t ernat ive s does no t inc lude upgrad ing , ref ining , or transport a t ion o f  
the produc t .  I n  cont ra s t ,  the coal  l ique fact ion a l ternat ive doe s  no t 
cover the mining o f  coal or the transport o f  coal to the l iquefac t ion 
p l an t .  But the coal  l ique fac t ion a l t erna t ive does cover the produc t ion 
of  fue l s  comparab le to ref ined shale  o i l  produc t s .  

3-8 

The cons erva t io n  a l ternat ive is  even l e s s  comparab le to sha l e .  I t  
covers  only re f ining , d i s tr i bu t ion , and u s e  o f  ga so l ine ; i t  om i t s  the 
dr i l l ing of we l l s and transport of the produc t to ref inerie s .  

Th i s  la ck o f  comparab i l i ty be tween the a l t erna t ive s may we l l  s kew the 
who le ana l y s i s  by omi t t ing s i gn i f i c ant imp ac t s .  As one examp le of the 
pro b l ems that may ar i se , one might cons ider the compara t ive ana l y s i s  o f  
cyc le e f f ic ie nc ie s  i n  the DE I S .  The ana l y s i s  i n  the DE I S  come s to the 
conc lus ion that NOSR- produc ed s � a l e  o i l  has a muc h higher cyc le  
e f f i c iency than any o ther a l te rnat ive except OCS o i l .  But  thi s 
conc lus ion wou l d  appear to be suspec t .  

The meaning o f  c yc le  e f f ic ie ncy and the me thodo logy u s e d  in c a lc u l a t i ng 
it  are no t reve a l e d .  �e a s s sume that a d i r e c t  energy I /O me tho d wa s 
u s ed ; i . e . , fue l s  in and out are compared and indirec t or inve s ted 
en2 rgy i s  ignore d .  Wh i l e  ind irec t energy c on t r ibut ions may be 
r e l a t ive ly sma l l ,  th i s  s imp l i s t ic approach mi s s e s  some impo rtant 
fac tors wh ich may be unique to c e r t ain a l terna t i ve ene rgy sourc e s . For 
examp l e , coal  mining and t ransporta t ion to the coal l iquefac t ion or 
ethano l produc t ion p l ant are omi t te d  in th e cyc l e  e f f ic iency 
c a l cu l a t ions . I t  appear s that only the proc e s s ing s t age of  o i l  shale 
produc t ion is inc luded in the c yc l e  e f f ic iency c a l c u l a t ion ; extrac t ing , 
c ru sh ing , and d i s tr ibut ion s t ages are omi t t ed .  A cyc le e f f i c iency 
c a l cu l a t ion wh ich do e s  no t inc l ude ma jor energy input s t ages of the 
proc e s s  is  no t very u s e fu l .  

Quant i t i e s  and ty p e s  o f  inve s t ed ene rgy vary sub s t ant ial ly among 
al ternate ene rgy sourc e s . A c ompara t ive a s s e s sment shou ld be based  on 
a true ne t energy ana lys i s .  Several  ne t energy ana l y s e s  e x i s t  wh ich 
c an be u s ed to fu l f i l l  t h i s  ne ed . The Co lorado E ne rgy R e s e arch 
I n s t i tu te ' s  1 9 7 6  ne t energy ana l y s i s  s t uuy i s  an examp l e  of a mo re 
thorough t reatment of ne t energy b a lanc e s  ( a  weakne s s  in the CERI s tudy 
wh ich nee d s  correc t ion i s  an analys i s  of the sec ondary impac t s ) . 
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There i s  an add i t ional p rob l em wi th the ana l y s i s  o f  cyc le e f fic iency 
that should  be ment ioned here , even tho ugh it is no t d ire c t l y  re l ated 
to the me thodo logic a l  i s sue . On page 3- 12 ,  the DE I S  shows cyc l e  
e f f ic i ency rat ing s  o f  85% for NOSR and 7 9 %  fo r o ther o i l  sha le . Th i s  
re su l t  i s  based l arge ly o n  a 1 9 7 5  Unive r s i ty o f  Okl ahoma s tudy , wh ich 
shows 6 6 . 7%  ra t i ng for TOSCO II ro om-and- p i l lar mining . The re asons 
for the d i s c repanc ies  b e tween the se f igure s a re no t expl ained in the 
DE I S . 

SPE C I F I C  COMMENT S  ON ALTERNAT I VE S  

We have focu s e d  our d e t a i led review o f  the DE I S  on four o f  the e nergy 
sourc e s : o i l  sha l e ,  coal  l iquefac t ion , b ioma s s / alcoho l ,  and energy 
cons erva t ion.  The fo l lowing comment s repre sent  a synthe s i s  of ma j o r 
i s sues ra i s ed in t h i s  rev iew.  P lease  see  the appended c omment s for 
add it ional d i sc u s s i on of various a s pec t s  o f  the DE I S .  

OIL SHALE 

6 

Emi s s ions . Th e dra f t  E I S  shows s i gn f i c ant d i f ferenc e s  be tween the aLr  
emi s s ions o f  NOSR I and o f  the C o l ony proj e c t . NOSR I emi s s ions for 
S02 , NOX ' CO , HC , and T SP a�e 2-6 t ime s lower than emi s s ions for 
the o ther o i l  sha le  p ro j e c t  ( Co lony) . A l though the ab sence o f  
adequa tely  c i ted sourc e s  make s i t  d i ffic u l t  t o  check the se number s , one 
of the rea sons for the d i sc re pancy may be that the source for the 
Co lony pro j ec t ions , ( the Co lony E I S )  , wa s  prepared prior to the 1 9 7 7  
amendments  to the C lean A ir Ac t .  The NOSR I ana l y s i s  wa s prepared 
after the PSD re gulat ions were autho r i zed and a s s ume s mo re s t r i ngent 
s t andard s ,  a h igher degree o f  contro l ,  and thu s ,  lower emi s s ion s .  
Co lony wi l l  obviou s ly have t o  mee t  the s ame s t andards  a s  NOS R .  

The O f f i ce o f  T echno logy ' s  1 9 8 0  s t udy , An A s s e s sment o f  O i l  Shale 
Techno l o g ie s ,  contains po l l ut ion emi s s ion e s t ima t e s  from three 
d i f fe rent oil sha le proj ec t s  ( 2 62-263 , . 2 7 8- 2 7 9 ) .  A c ompari son of OTA ' s 
figure s wi th f i gure s in the DE I S  ( C-3 , C-9 ) shows that in the NOSR c a s e  
the DE I S  under e s t ima t e s  S0 2 emi s s ions  wh i l e i n  the Co lony c a s e  
part i c u l a t e s  a r e  overe s t ima t e d .  The d i sc repanc i e s  be tween the DE I S  and 
OTA air emi s s ions f i gure s are an examp le of wha t  happens when data from 
d i f ferent sourc e s ,  p roduced in d i f ferent year s ,  and b a sed on d i f fe rent 
s t a t e s  of knowl edge , is used to make compar i sons . OTA data shows that 
DE IS  air emi s s ion e s t ima t e s  for NOSR I genera l ly oc cur within the 
bound s of indu s t ry e s t ima t e s  ( exc e p t  for S02 ) .  Co lony , however ,  
occup i e s  the h igh end o f  the indus try range in the OTA data and , thu s ,  
may no t  b e  the mo s t  repre s entat ive pro j e c t  for the o i l  shale indus try .  

Range s o f  e s t ima t e s  wou ld prov ide a b e t ter p ic ture o f  emi s s ions l eve l s  
as s o c i a t e d  wi th various techno log ie s .  Po int- spe c i f i c  va lue s for 
po l lutan t s  and o ther env ironmental and soc ioeconomic fac tors lend a 
degree o f  certa inty to the ana l ys i s  wh ich does  no t exi s t  in  the rea l 
wo r l d .  
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C api t a l  Co s ts .  C ap i t a l co s t s  are a fundamental  c ompone nt in 
de t e rmining the viab i l i ty o f  an a l t erna t ive fue l s  indu s t r y .  The DE I S  
cont a ins s everal c a p i t a l  c o s t  f i gure s .  W e  are unab l e  t o  review the s e  
e s t ima t e s  adequa t e ly due t o  the pauc i t y  o f  in forma tion about data 
sourc e s  and about the a s sump t ions used in der iving e s t imate s .  

7 

The DE I S  e s t ima t e s  a c o s t  o f  $ 1 . 3  b i l l ion per 5 0 , 000  bb l / d  o i l  shale 
fac i l it y  ( 3-3 1 ,  C- 2 , C-8) . This f i gure is  outda t e d .  The so urc e of the 
c o s t  e s t imate is no t s t g t e d ; a 1 9 7 6  s t udy by TO SCO pre sented the $ 1 . 3  
b i l l ion f i gure . I s  th i s  the sourc e for the DE I S ?  OTA ' s more rec e nt 
e s t imat e s  are $ 1 . 7  b i l l ion in 1 9 7 9  do l l ar s  and $2 b i l l io n  in 1980 
do l l ar s  ( OTA- 16 ) . Some indu s t ry s ourc e s  p ro j ec t  c ap i t a l  out lays o f  
$3-5  b i l l ion per pl ant be fore commerc ial  o i l  sha l e  pro duc t ion i s  
accomp l i s he d .  The OTA ( 1 9 8 0 )  report a l so s t a t e s  tha t  no d e f i n i t ive 
c o s t  data for commerc i a l - s i z e  p l an t s  exi s t  becau s e  none have been 
bu i l t .  "Co s t  e s t ima t e s  for p roj ec t s  have t rad i t iona l ly been un s t ab l e ,  
r i s ing b y  more than 400 percent b e tween 1 9 7 3  and 1 9 7 8 "  
( OTA , 1 9 80 , 16 ) .  T reme ndous unc e rta int i e s  rema in about  the indu s t ry ' s  
capab i l i t y  to f inanc e and bu i l d o i l  sha l �  fac i l i t ie s .  

The DE I S  e ncount e r s  s imi l ar p rob l ems in e s t imat ing c ap i t a l  co s ts for 
c O d l l iq ue fac t ion and alcoho l / b ioma s s  fac i l i t ie s .  The $ 2 . 4  b i l l ion 
co s t  for a 50 , 000 TPD SRC II pl ant is much h i gher than $ 1 . 7 b i l l ion 
cos t ,  with a 2 0 1.  c0nt ingency , wh ich i s  given in the 1 9 7 9  SRC I I  
D emo n s t ra t ion P roj ec t ( 2-8 ) . Whi l e  the $ 1 . 7  b i l l ion co s t  i s  b a s e d  on 
1 9 7 8  do l l ar s , i t  is no t known wh ich year dCl l lars  are used in the DE I S .  
A c ap i tal  c o s t  e s t ima te b a s e d  on docume nts  be ing deve l oped for a 
commer c i a l  SRC I I  p l ant o f  comparab l e  de s i gn wou ld be b e t te r  than 
comb ining informat ion from a var i e ty of s ourc e s . 

Data cont ained in  E nergy from Bio logic a l Sourc 9 s , Vo l .  I I  
( OTA , 1 980- 1 6 4 )  shows that c ap i t al c o s t s  for a 5 0  mi l l ion ga l l on/ year 
coal-f ired d i s t i l lery wou ld t o t a l  $64 m i l l ion ( 1 98 0 ) , no t $58  mi l l ion 
as s tated in the DE I S .  A t o t a l  inve s tment ( f ixed c ap i ta l  and working 
c ap i t a l )  for produc ing e thano l from gra in ( c orn)  re quir e s  $7 0 . 4  mi l l ion 
in 1 9 80 do l l ar s  ( OTA , 1 9 8 0 , 1 65 ) . 

Popu l a t ion E s t ima t e s  and S o c ia-eco nomic Impac t s .  The DE I S  shows 
popu l a t ion inc re a s e  pro j ec t ions of about 1 200 opera t ing worker s  and a 
to tal  popu lat ion inc re ase o f  about 7 , 000 peop l e  for No s a  I ( 3-24 , 
C-4 ) .  Data in the OTA ( 1 9 80 , 1 7 )  s tudy i nd i cate  that the DE I S  
pro j e c t ions undere s t imate the popu l a t ion requirement s for con s t ruc t ing , 
ope rat ing , and ma inta ining a 5 0 , 00 0  bb l / d  o i l  shale  fac i l i t y .  OTA 
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f igures  are 1600 operators per p l ant and a t o t a l  popu l a t io n  increase o f  
8 , 8 00 peo pl e .  The se f i gure s are mo re in l ine with our actual  
experience with the Union and Co lony pro j e c t s .  The s e  e s t imat e s  show 
that the DE l S  underpro j e c t s  opera t ing wo rke r  inc re a s e s  by 2 5 %  and t o t a l  
popu l a t ion b y  25 % .  I t  i s  unc lear what data source i s  used in the DE I S  
popu lat ion pro j ec t ions . 

Much o f  the so c io ec onomic impac t d i s c u s s ion fo r the NO SR case 
( 5-47-5 -5 2 )  co nc e nt ra t e s  on po pu l a t ion g rowth t rends dur ing the 1 9 7 0 s  
( 5-48 , 5-49 ) wi thou t an adequate a s s e s sment o f  the impac t o f  the 
popu la t ion pro j ec t i ons from NOSR.  The DE I S  ( 5 49 ) merely  s t a t e s  that 
" the emp loyment and po pu l at ion e f fec t s  of the NO SR or Colony pro j e c t s  
wi l l  thus be superimpo sed on a n  area a l ready expe rienc ing sub st ant ial 
growth . "  

Howeve r ,  the figure s in the E l S  sho", tha t  NO SR wou l d  c ause  a dramatic 
ac c e l e ra t i on of  recent growth rat e s  in the are a .  T he E I S  shows that 
popu l at ion in G ar f i e ld Councy inc re a s e d  by 4000 b e twee n  1 9 7 0  and 1 9 7 7 .  
Deve l opme nt o f  a 5 0 , 000  P BD pl ant a t  NO SR wu l d  c ause twic e a s  much 
popu lat ion growth , probe � l y in l e s s  than seven year s .  The three 
populat ion c enters neare s t  the NOSR t rac t wh ich  wou ld logic a l ly bear 
the b runt of  the impac t of  deve lo pment _ . - R i f l e ,  S i l t ,  and Grand Va l ley 
-- have a t o t a l  popu l a t ion ( 1 9 8 0 )  of 4 , 7 6 8 . The rural and 
uni nc orporated areas o f  Gar f i � l d  County ( s i t e o f  the NOSR tra� t )  h ave 
about 12 , 000  res ident s .  The add i t ion o f  8 , 800  new r e s idents from NO SR 
to Gar f ie ld County w i. l l  have t remendous impa c t s .  The magnitude o f  the 
impac t s  shou ld be re f l ec ted in the ad equac y o f  the analys i s .  

The DE I S  ignores  soc ioec onomc impac t s  from other e nergy deve lopment s  
wh ich resu l t  i n  wha t  is  commonly known a s  the " peaking p rob lem. " The 
comb ina t io n  o f  construc t i on and opera t io n  wo rkers on var ious ene rgy 
deve l opme nts and the anc i l l ary popu l a t ion generated by the se ac t ivi t i e s  
c an re s u l t  in cumulat ive soc io economi c  impac t s  o f  eno rmous 
proport io ns .  The inc r ement wh i ch the se impac t s  wi l l  add to an a l re ady 
expand ing popul a t ion is unknown . The s e  impac t s  wi l l  have to be 
absorbed by a regio n  which the Co lorado We s t  Counc i l  of Governme nts  
pro j ec t s  wi l l  more than doub l e  in pop ulat ion dur i ng the 1 9 8 0 s . 

T he DE l S  . s ta t e s  ( p .  3-2 3 )  that adequate pl ann ing and prepara t io n ,  
inc luding the deve l opment o f  new towns , can he l p  t o  a l leviate adverse 
soc i"oeconomic impac t s .  On the fo l lowing page , the ch art i nd ic a t e s  that 
impac t s  o f  the Co lony pro j ec t  wi l l  be mit igated by a "new c ommun i ty . " 

The DE I S  do e s  no t c o ntain  a ny d i scu s s io n  o f  whe ther d evel opment o f  NOSR 
wo u l d  ent a i l  a s s i s t anc e to local  p l ann ing or the deve lopment of a new 
town . A l s o ,  the DE l S  does no t me nt ion the fac t tha t the new town for 
the Co lony pro j ec t  is l ike ly to ho u s e  only 5 0% o f  the wo rk forc e for 
that p ro j ec t .  Nor is there d i scus s ion o f  the fac t that the deve l opme nt 
of a new commun i t y  may be o f  l it t l e  a s s i s tanc e  in mi t iga t ing impac t s  on 
fac i l i t ie s  which are no t i nc luded in the new c ommun i ty ,  such as 
ho s p i ta l s , int er- town transpo r tat ion , rec re a t iona l fac i l i t ie s , county 
governme nt serv i c e s  and fac i l i t ie s ,  and po s s ib l y schoo l s .  
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9 l The DE I S  a l so i gnore s the p rob lem o f  j u r i s d ic t iona l m i smatche s ,  wh ich 
occur whe n  the commu ni t ie s  experienc ing rap i d  growth l ac k  ac c e s s  to the 
t ax b a s e  p rovided by e ne rgy deve l opment . 

P erha p s  the mo st s e rious fai l ing o f  the DE l S , with re gard to the 
soc io- ec onomic impac t s  o f  sha le  deve lopment , is i t s  mis- s t atement o f  
the ab i l i t y  of  local  gove rnment s t o  financ e new pub l i c  fac i l i t ie s  from 
inc re a s ed t ax revenues  ari s ing from sha l e  p ro j ec t s .  The DE I S  c i t e s  t ax 
and emp loyment bene f i t s  re su l t i ng from the deve lopment o f  NOSR ( 5- 50 ) : 

T o t a l  pub l ic t ax revenue s generated by the p ro j ec t  wou l d  
amount t o  over $ 1 0  mi l l io n  annua l l y . Pub l i c c o s t s wo u ld 
i nc l ude $6  m i l l ion in local  government expend i ture s a nd 
$4 . 5  mi l l ion fo r expand e d  human s e rvic e s .  Cons equent ly , the 
co s t  of the 5 0 , 000 BPD NOS R  d eve lopment cou l d  feas ib ly be 
o f f s e t  by revenu e s  generated  by pub ' c ac t iv i ty .  

T h i s  s t a t ement c omp l e te l y  i gnores the " f ro nt-end f inanc ing" p ro b l em. 
The S t ate of Co lorado ' s  Depar tment o f  Loc a l  A ffairs ' D iv i s ion of Impac t  
A s s i s tance has deve loped a sc enario mode l for analy z i ng the 
imp l ic a t ions of propo s e d  energy and mine ra l  dve lopment s .  Pre l iminary 
data  from this  s tudy shows tha t  local  c ommuni t i e s  c an expe c t  a 20 ye ar 
de f ic i t  in a cumu l a t ive f i s c a l  bal anc e re s u l t ing from credi ted revenue s 
and d e b i t e d  co s t s  ( Depar tment o f  Local  A f fa i r s , "Soc io- economic Impac t 
A s s e s sment Me tho d s " , 1 980 , 33 ) .  S ince the d a t a  wer e  b a s e d  on a priva t e  
deve l opme nt on pub l ic l and , t h i s  i s  a " b e s t  c a se" scena r i o .  I f  the 
NOSR pro j e c t  is government owned and company operat ed , 
p ayme nt s - in- l i eu-o f- t ax e s  wi l l  never make up the cumu lat ive 
revenues / co s t s  b a l ance and loc al  communi t ie s  c an e xpec t to confront a 
f i sc al de f i c it  for the l i fe o f  the p ro j ec t .  

Money fo r impac t  mit i ga t io n  i s  needed  pr ior to energy deve lopme nt and 
during the ini t ia l  s t ages  o f  the p roj ec t s .  I f  th i s  mo ney i s  
unava i lab l e  a t  th i s  t ime , loc al  gove rment s  mu s t  f ind supp lemental  
sourc e s  o f  fund i ng to mee t  the demands for  the  s ervic e s  wh ich they 
prov i de . Contrary to a s sert ions in the DE I S ,  deve lopme nt of NO SR under 
the l e a s e  opt ion wi l l  no t produce enough revenue to o f f s e t  the pub l ic 
se rV lc e  co s t s  a s so c i a ted  with the f i r s t  10-20 year s o f  the pro j ec t 
( 5- 5 2 ) . 

State  and local  government agenc ies  are very concerned about the f i sc a l  
b a l ance prob l em. F ro nt-end f inanc ing a l t erna t ive s for provi s ion o f  
hous ing , t ran s portat ion , wa t e r  and sewe r  service s ,  and o ther human 
servic e s  are needed a s  impac t mi t i ga t ion s t ra teg ies  to o f fset  
soc io e conomi c  impac t s  wh ich occur  imme d iat e l y  in  the  pro j e c t  
deve l o pme nt ,  long b e fore enough t ax revenue s are generate d .  

T he ex i s t ing s i tuat ion i s  re f l ec ted i n  t h'e Gar f ie ld  C ounty Commi s s ione r s  
le tter t o  o i l  sha l e  comp anie s wh ich s t a t e s  t h a t  no perm i t s  wi l l  b e  
i s sued i n  Gar f i e l d  County for o i l  sha l e  deve lopment unt i l  the re are 
firm p lans for f inanc ing fro nt-end co s t s  o f  pub l ic fac i l i t ie s  
( appended ) .  
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E nvironme nt al  Impac t s .  wa t er i s  o ne o f  the re sou rces  who se 
ava i l abi l i ty wi l l  determine the leve l of o i l  sh a l e  produc t ion . The 
water consump t ion p ro j ec t ion for NOSR I are sub s t ant i a l ly lower than 
fi gure s used  in OTA ' s  ( 1 9 8 0 )  s tudy . Accor d i ng to OTA , d irec t ly-he a t ed 
above g round re t o r t s  consume 4 , 900-7 , 800 AF/ y r , inc lud ing munic ipal 
nee d s  and consump t i on for power generat ion ( OTA , 1 9 8 0 , 3 6 7 ) . 
Ind irec t ly-heated retorts  ( l ike TOSCO I I )  consume 9 , 400- 1 2 , 300 AF/ yr .  
The NOSR " re ferenc e tec hno logy" has  s even d irec tl y-hea ted re tor t s  and 
three ind i rec t ly-he a t ed re tor t s .  A s sumi ng they a l l  have rough ly the 
s ame c apac i ty , the wa ter requ i rement s fo r the pl ant s ho u l d  range from 
6 , 2 50 to 9 , 1 50 AF / y r .  The s e  f i gure s are 3 5 %  to 98% h i gher than the 
NO SR DE I S ' low e s t imate o f  4 , 624 AF / y r .  Due to wa ter ' s  " l im i t ing 
fac tor" po s i t i o n ,  this d i sc re panc y in wa ter consump t ion e s t imat ion may 
be s i gni f icant . 

The DE I S  conta ins no data o n  the impac t s  o f  NO SR deve lopment on 
wi l d l i fe or ve ge t a t ion.  Much o f  the  P ic eance Ba s in is  c r i t ic a l  winter 
range fo r e l k and dee r .  The NOSR trac t i s  intens ive ly used for 
hunt ing .  Any sub s t a nt i a l  a l t e rat ion o f  exi s t ing eco s y s tems could 
s i gn f i c ant ly a f fec t endemic ve ge t a t ion and wi l d l i f e . B o th the Co lorado 
D iv i s ion o f  wi l d l i fe and N a tural Areas Prog ram have iden t i f ied key 
animal and p l ant s pe c i e s  in the P ic eance Ba s in as we l l  as the ir 
c r i t i c a l  hab i ta t s .  E x i s t ing data for the P ic e ance B a s in wil d l i fe and 
ve ge t a t ion are extens ive , we l l  do c umented , and e a s i l y  ac c e s sed . 

Lo ng- term re c l amat ion o f  o i l  shale  d i s po s al  s i t e s  ha s no t been 
suc c e s s fu l ly demons trated at t he s c a le of comme r c i a l oper a t ions . The 
DE I S  i s  very sketchy about how re c l amat ion wou l d  be accompl ishe d .  
Que s t ions o f  s po i l  p i l e s t ab i l i t y ,  l each ing , and the unc e r t a inty o f  
revege tat ion are not ra i sed i n  the E I S .  S t a teme n t s  l ike " s t re am 
d ivers ions may be ne c e s s ary t o  mi t iga t e  the e f fec t s  o f  le achat e s  com ing 
from the s pent shale  p i l e "  ( 5-6 , 7 )  are not adequate fo r ana lyz ing the 
environmental impa c t s  from o i l  s h a l e  deve lopment . A 5 0 , 000  bb l / d  o i l  
sha le  fac i l i ty wou ld b e  the l arge s t  mining opera t ion i n  the h i s t o ry o f  
the s t a t e  o f  Co lorado and re c l amat ion pro b l ems wou ld pre sumab ly b e  o f  
s im i l ar magn i tud e .  

COAL LIQUEFACTION 

Techno logy Se lec ted to Repre sent Coal  L ique fac t ion.  The DE I S  used  a 
d irect l ique fac t ion proc e s s  to re pre sent c o a l  l ique fac t ion in i t s  
a l t ernat ive fue l s  compar i s on . I nd ire c t  c o a l  l ique fac t ion i s  a mo re 
re pre sentat ive c o a l  l ique fac t ion pro c e s s  than the SRC I I  d irec t 
l ique fac t ion proc e s s  b a s e d  on the s e l e c t ion c r i t eria  in the DE I S  ( 3- 1 ) . 

A s  our appended comment s demon s t ra t e  ( "Review o f  the Coa l L ique fac t ion 
A l t erna t ive in the DE I S  • • .  " ,  10- 19 ) , ind irec t coal  l ique fac t ion 
techno log ie s  are more l ike ly to be commerc i a l l y  ava i l ab le  at the s ame 
t ime NO SR i s  expe c t e d  to reach c omme rc ia l p roduc t ion . The f ina l 
produc t s  and the marke t s  fo r the produc t s  from the o i l  sha le p l ant are 
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comparab le to tho s e  from an ind ire c t  coal  l ique fac t io n  p l ant but no t to 
tho se from a d ire c t  coal l ique fac t ion p l ant . Al so , al though no 
d i s cu s s ion o f  marke t s  for end p roduc t wa s i nc l uded in the DE I S ,  the 
marke t s  of  the NO S R  produc t ion fac i l ity  wou l d  mo s t  l ike ly be lu c at e d  �n 
the we s t ern United  S t at e s .  D ire c t  l ique fac t ion p l ant s wi l l  operate 
ini t ia l ly on b i t uminous c o a l s  loc ated in the E a s tern United S ta te s . 
I nd ire c t  l ique fac t ion p l an t s  are b e s t  s u i t e d  for s ubb i tum inous and 
l i gni t e  co a l s  in the We s t ern Uni ted S t a t e s . A true compari son o f  
p roce s se s  wou ld s how that ind ire c t  coal  l ique fact ion p lant s s u p p l y  the 
same marke t s  as tho se wh ich wou l d  use l iquid fue l s  from NO S R .  

Range o f  Impac t s .  The me thodo l o gy u sed in the DE l S  o f  s e l e c t i ng a 
s ing l e  c o a l  l ique fac t ion proce s s  to repre sent an indu s try and a 
t echno lo gy i s  m i s l e ad ing . E nv ironme n t a l  impac t s  o f  the t echno lo g i e s  
c i te d  as s ing l e  va lues rather th�n a range o f  va lues c an re s u l t  in 
erroneous conc lu s ions . The wide var i e ty of techno lo g i e s  u s ed to 
produ c e  l iquid  fu e l s , e spec ia l ly from coal  and o i l  s h a l e , sugge s t  that 
range s o f  actual  impac t s  may b e  much b ro ader than tho s e  cons i de re d �n 
the DE I S  ( see Tab l e  4,  p . 1 1 ,  "Rev iew of Coal L i que fac tion  
A l t ernat ive • • •  " comme nt s ) . 

P opu l a t ion and Soc io-economic Impac t s .  The DE I S  e s t imat e s  that abo u t  
10  t ime s mo re employe e s  are required than t h e  o pe rat ion force e s t imated 
in a c omme r c i a l  SRC- I I  p l ant de s i gn ana lys i s  prepared for DOE . T ab l e  8 
in the ap pended "Review o f  the Coal  L iquefact ion Al ternat ive • • •  " ( 2 1 )  
compares p l ant emp loyme nt e s t imat e s  fo r several coa l l ique fac t ion 
proc e s s e s . Appare ntly  an error has been made in the DE I S  ana ly s i s . 
The s i ze o f  the e rror nece s s i t a t e s  a re-examina t ion o f  the 
soc ioeconomic impac t s  a t t r ibuted to c o a l  l ique fa c t ion produc t ion. 

It sho u l d  a l so be no ted  that apparent ly coal min ing wa s no t inc l uded in 
the coal l ique fac t ion a l t e rna t ive.  The env i ronmenta l and s o c io economic 
impac t s  re s u l t in g  from c o a l  mining we re omi t ted . Trans por ta t io n  o f  the 
coal  from the m ine to the p l ant wa s no t inc luded in the ana ly s i s . T h i s  
obviou s ly skews the analys i s  o f  soc ioeconomic and env ironme nt a l  impac t s .  

Soc ioeconom ic impac t s  re s u l t ing from coal  l ique fac t ion t echno lo g i e s  
wi l l  be l e s s  in areas t h a t  have a n  ex i s t ing infra s truc ture f o r  d e a l ing 
with c o a l  m in ing and re f ining.  Some of the se are as may o c c ur in the 
we s t ern United S t a t e s al though s i t i ng of  h i gh l y  centra l i ze d ,  
conc e nt rated i ndu s t r i a l  deve l opme n t s  i n  low po pu l at ion dens i ty 
locat ions wi l l  obv iou s ly have greater impa c t s  than s i t ing o f  the se 
fac i l i t i e s  in are as of ch ro n ic unemployment , h igh popu l a t ion dens i t ie s ,  
and larger commun i t i e s . 
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E nv i ro nme ntal  Impac t s .  The DE I S  has  contrad ictory s t a t ements  on water 
requ irement s  for a 5 0 , 000 BPD l iquid fue l fac i l i ty .  Water requirement s 
are s t ated to be very sma l l  wi th the impl ica t io n  that they are l e s s  
than the 4 , 600- 1 7 , 500 AF /Yr . for NOSR ( 1- 6 ) . I n forma t ion i n  the 
appended "Review o f  C o a l  L ique fac t ion A l ternat ive • • •  " c omments  ( 24 )  
shows that the wa ter consumpt ion fo r a 50 , 000 BPD l i quid fue l fac i l ity 
wou l d  be app roxima t e l y  12 , 000 AF /Y r .  and the wa ter consump t ion fo r a 
50 , 000 BPD total  fue l equivalent fac i l ity wou l d  b e  approximate ly 8800 
AF / y r .  Wa ter u se e s t imat e s  in the DE I S  of 1 1 , 200 AF / yr .  for c o a l  
l ique fac t ion ( 5- 3 3 )  a r e  c orrec t b a s e d  on our analy s i s .  

So l id wa ste  e st imat e s  for coal  l ique fac t ion in the DE I S  are a l s o  
cont rad ic tory . The DE I S  e s t imate o f  1 1 , 344 TPD in a p l ant wi th a coal  
feed  rate  o f  24 , 300 TPD imp l ie s  that  46%  o f  the coal  enter ing the p l an 
i s  ash or re fu s e .  So l id wa s t e  pro duc t ion for c o a l  l i que fac t ion i s  
ind icated to be  4 . 5 mi l l ion TPY ( 1-7 ) .  T h i s  number do e s  no� corre spo nd 
with o ther data  in the DE I S  ( C- 2 0 ) . I t  i s  no t c l ear how this  much 
so l id wa s te i s  genera t e d .  O ther data s ourc e s  for SRC- II  fac i l i t ie s  
s t a t e  that 1 . 3 mi l l ion tons o f  ash wou l d  b e  produced per year . An 
ind i re c t  l ique fac t ion plant produc ing 50 , 000 BPD o f  l iquid fue l s  and 
approxima t e l y  100 , 00 0  BPD o f  to t a l  energy and operat ing on 
sub b ituminous coal wou ld produce about 1 . 3  mi l l io n  tons per year o f  
coal  ash ( I IRev i ew o f  Coal  L iquefac t ion Al ternat ive • . •  , " 25 ) . A sourc e 
o f  the d i screpanc y in so l id wa s te pro duc t ion f i gures may be  that wa s te 
ma terial  from coal  mining opera t io ns i s  inc luded in the c o a l  re fus e  
e s t ima te . C o a l  min ing shou l d  be  i nc luded i n  the env i ronmental impac t s  
o f  c 0 a l  l iquefac t ion.  D i f ferent s o l i d  wa s t e  e s t imat e s  due t o  us ing 
we s t ern coal instead of e a s tern coal  s hou l d  a l so be inc luded in the 
c o a l  l i que fac t ion d i sc u s s ion . 

BIOMASS /ALCOHOL 

Te chno logy. The DE I S  s t a t e s  that e t hano l from gra in wa s cho sen to 
repre sent energy sour c e s  from b io l o g ic a l  proc e s s e s  becau se the 
t echno logy is con s id ered to be  s t ate-o f-the-art and ourrently 
demonstrates  bet ter econom ie s than o ther b ioma s s  t echno logies  ( 3- 10 ) . 
A l though commerc i a l  pro duc t ion from woody or l i gno c e l lu lo s ic ma ter ia l s 
( such a s  wood from c ommerc ial  fore s t s )  and var ious type s o f  herbage 
( gras s e s )  has  no t been demons t ra ted , the 1 9 8 0  OTA repo r t ,  Energy from 
B io logic a l  Proc e s se s ,  s t a t e s  that t h e  overwhe lming po r t ion o f  
b i o lo g i c a l  energy produc t ion w i l l  come from the s e  sourc e s . E thano l 
pro duc t ion from grain wi l l  have a re l a t ive ly sma l l  ro l e  in the to t a l  
c ompo s i t ion o f  energy produc t ion from b i o lo g ic a l  sourc e s  ( OTA , 1 9 8 0 , 
Vo l 1 , 5 ) . 
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Thu s , the t echno l ogy d e sc ribed 1n the Raphae l Kat zen s tudy and ana lyzed 

in ths E I S  may no t be the mo st repre s entat Lve for the b i omass  indu s t ry .  

The fee d stocks with the l arge s t  po tent i a l  for e thano l  

produc t ion-b o th i n  terms o f  th e ab so l u t e  quant i t y  o f  

e thano l and in t e rms o f  the quant i ty o f  e thano l per 

ac re of cu l t ivated  l and-are the c e l lu lo s i s , or 

c e l l u l o se conta ining , fee d s tock s .  These  inc lude wood , 

crop re s idue s ,  and gra s se s ,  as we l l  as the paper 

frac t ion of munic i pal  so l id wa ste s .  ( OTA , 1 9 80 , Vo l .  

I I , 6 7 ) . 

One migh t  que s t ion the S1ze  o f  the b ioma s s  p lant ana lyzed  in the DEI S a s  

we l l  a s  the fee d s tock.  The ana lys i s  i n  the DE I S  i s  b ased  on a ma s s ive , 

50 , 000  BPD equiv a lent fac i l i ty lo c a t ed in c entral I l l inio s .  I n  real i t y ,  

i t  i s  much more l ike ly that fac i l i t ie s  wou l d  be i n  the 1 0 , 000  BPD 

equiv a l ent  range -- or even smal ler , on- farm un i t s .  

On- farm u se o f  e thano l fuel i s  an impo r t ant market for b ioma ss ene rgy 

produc t io n .  The Co lorado Departmen t  o f  Agr icul ture ' s  G a s ahol Sec t ion 

knows of 20 opera t ing and p l anned a l c oho l p l ants in Co lorado . At l e a s t  

ha l f  o f  the s e  p l ant s ( and the o n l y  two current ly operat ing) are targe ted 

for on- farm p roduc t ion ( Co lorado G a soho l P romo t i on C ommi t t e e , 1 9 80 , 7 ) . 

F arm produc t io n  o f  e thano l c an t ake advan t age of  a v ar i e ty o f  feeds tocks 

and b o i ler  fue l s .  The on- farm produc t ion and marke t c apac i t i e s  are 

important c omponen t s  of  the b i oma s s / a l c oho l a l t e rnat ive as they ho l d  the 

mo s t  promi se for achievement in the short- t e rm .  D i spers ion o f  the 

ethano l produc t ion indu s t ry wi l l  d i l u t e  the l eve l s  of soc ioeconomic 

impac t s  a s  we l l  a s  provide mo re appropriate marke t ing s t ruc t ure s .  An 

ana l y s i s  of the se fac tor s sho u l d  be an impor t ant c ampone nt o f  the 

d i sc u s s ion on b ioma s s  fue l s  in the DE I S .  

Emi s s ions . F igure 3-4 i n  the DE I S  ( 3- 13 )  wh ich  shows S0 2 emi s s ions 

for b ioma s s  as 1 6 , 800  TPY may be in e rror by a fac tor o f  1 0 .  The 

correc t S0 2 f igure for b iomas s wou l d  seem to be 1 7 00 TPY . T ab l e  5- 10  

( 5- 3 8 )  and C-2 3 d i s p l ay s imi l ar computat ional errors in emi s s ions for 

a l coho l produc t io n .  I t  appear s tha t  th e em i s s ion f i gures are tho se for 

uncontro l l ed emi s s ions ; app l icat ion of emi s s ion contro l s  of 90% for 

S0 2 wo u l d  lower the se values  by a fac tor of 1 0 . 

p opu l at ion and S o c ioeconomic Impac t s .  The popu l at ion f igure s d i scus sed 

in the DE I S  appear overe s t imated ( 5- 5 7 ) . The OTA repo r t  quo t e s  

popu l a t ion increa s e s  due to a one b i l l ion gal / y r .  e thano l i ndu s t ry 

rang ing from 9 20 - 3 1 0 0  operat ions pers onne l ( OTA , 1 9 80 , Vol  I ,  1 09 ) . A 

deve l opment p ro j ec t ed to b e  o ne quarter o f  the OTA scenar io shows an 

op era t iona l force of  2 , 20 0  peop l e  ( 5- 5 6 ) . 
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E nvironmental Impac t s .  F i gure 3-5  ( 3- 1 7 )  in the DE I S  shows the wa ter 
re qu irement s for a b i oma s s  5 0 , 000  P BD fac i l ity  to b e  1 1 0 , 000 AF / yr .  No 
d i sc u s s ion accompan ie s the graph to de sc r ib e  whe t her the wa ter i s  
consume d and how much i s  re turn flow. The DE I S  ind icat e s  that 1 5 . 4  
m i l l ion GPD wou l d  require treatment be fore d i s char ge ( 5- 39 ) . What i s  
the s t atus o f  the 94  mi l l ion GPD no t requir ing t re a tment ( 1 0 9  to t a l  GPD 
wa ter requ i reme nt ( C-22 ) ) ?  The C o l orado Department o f  Agricul ture ha s 
ind i c a t e d  tha t  a 20  mil l ion GPY a lc oho l p l ant us ing irrigated corn a s  a 
feed s tock would  need 7 5 , 000 to 1 5 0 , 000  AF / yr o f  wa ter to r a i s e  the c orn 
in Co lorado . ( G asaho l Promo t ion Comm i t tee , 1 9 8 0 , 23 ) . I s  some o f  the 
wa ter requireme nt in the DE I S  u s e d  for i r r i gated agricul ture? 

The mo s t  impor t ant fac tor i n  determining a wa ter bal anc e is the amount 
of wa ter consumed . The DE I S  u s ed wa ter de l ive red in i t s  wa ter 
requirement ana l y s i s .  There is l i t t l e  d i sc u s s ion o f  ne t c o nsump t ion o f  
wat e r .  There i s  no a s s e s sment o f  how much o f  the wa ter i s  reusab l e .  
Me tho ds  for treat ing the wa s t ewa ter are no t d i s c u s sed . 

E NE RGY CONSERVAT ION 

Techno l ogy .  The e nergy cons erva t ion " al te rna c ive" t o  NOSR o i l  sha l. e 
deve lopme nt t arge t s  l ight-duty , ga sol ine- powered veh ic l e s . The 
cons erva t ion a l ternat ive ana l y s i s  shou l d  be based on th� amount of the 
produ c t  wh ich can be s ave d through cons ervat io n  p rograms for fue l type s 
that cou l d  b e  sub s t i tuted d ire c t ly for the o i l  shale produc t .  

The end p roduc t o f  the energy conserva t ion a l t ernat ive - - gas o l ine 1 S  
no t compat i b l e  for comparat ive purpo s e s  wi th the ant ic ipated end 
p ro duc t s  from o i l  shale  -- mid-d i st i l l a t e s  wh ich inc lude d ie se l  fue l and 
j e t  fue l .  Th i s  incomp a t ib i l ty i s  b e s t  re flec ted in the c yc le  e f f ic iency 
and ne t e nergy b a lanc e c a lcu lat ions . obv iou s d i f fe renc e s  in energy 
requ irement s e x i s t  if d i f ferent leve l s  o f  produc t re f i n i ng , e tc . , are 
required.  T he DE I S  do e s  no t d i sc u s s  the s e  po tent ial d i f ferenc e s .  

E nvironment al  Impac t s .  The ana ly s i s  o f  the impac t s  o f  the average 
cons erva t ion a l t ernat ive is confu s i ng and d i f f ic u l t  to interpre t .  It i s  
unc lear how f i gure s 3- 3 ,  3-4 , and 3-5 shoul d b e  interpre t e d .  The bar 
graphs in F ig .  3-5 show that there are no land o r  wat er requireme n t s  nor 
so l id wa s t e  produc t ion for the cons e rvat ion al ternat ive . The energy 
cons erva t ion ana l ys i s  is l imited  to air qua l i ty cons idera t ions . A i r  
po l lut ion emi s s ions ( f i g .  3-4 )  a !�e negat ive for a l l  po l lutan t s  
ana lyz e d .  B a s ed on th i s  emi s s ions  ana ly s i s ,  there i s  much t o  b e  s a id 
for the conserva t io n  a l terna t ive . Howeve r ,  the DE I S  does  no t ana lyze 
the wa ter requireme n t s , l and u s e , and so l id wa s te p roduc t ion comparisons 
fo r e nergy conservat ion . We ant ic ipate , sho u ld such an analy s i s  b e  
comp l e ted , that the va lues  for the s e  fac tors wou l d  be negat ive ; i . e . , a 
s av ing o f  wa ter and l and , and no s o l i d  wa s te produc t ion.  We  do no t know 
why th i s  ana l y s i s  wa s om i t t ed . I t  s hould be inc luded in sub s equent 
ana lys e s .  
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Soc ioeconom ic Impac t s .  The DE l S  states  tha t : 

The conserva t io n  a l ternat ive i s  d i f f ic u l t  to a s s e s s  �n 
soc ioeconomic t erms . The pr imary c ons equenc e o f  
saving 5 0 , 000  BPD o f  ga s o l ine i s  a 0 . 6% decrease � n  
the amount o f  ga s o l ine pumped ac ro s s  the nation.  This  
doe s  no t sound l ike enough to a f fect  the serv ice  
s t a t ion i ndu s try , but might c o nc e ivab l y  impac t the 
ga s o l ine d i s t r ibut ion indus t ry s l igh t l y  ( 5-5 8 ) . 

15  

The amount o f  ga so l ine pumped nat ionw ide hardly con s t itutes  an adequate 
ana lys i s  of the soc ioec onomic impac t s  of the energy c ons erva t ion 
a l t erna t ive . For e xamp l e , a soc ioeconomic ana l y s i s  wh ich i s  in ke eping 
with examin ing the impa c t s  from us ing l i gh ter we ight au tomo b i l e s  migh t 
i nc l ude pro j e c t ed me t a l  re sour ce requ irement s ,  m ineral re source 
c ons erva t ion po t e nt ial , recy c l ing , indu s try re too l ing , us e of exis t ing 
indu s t ry l ab or forc e ,  import quo ta s ,  b a l ance of payme nt s ,  and o ther 
fac to rs . 

T ab l e  5- 1 3  ( 5-5 9 ) , wh ich summa r i z e s _ compa ra t ive soc io economic ana ly s i s  
be tween the energy a l t ernative s ,  omi ts energy conservat ion . We b e l i eve 
that an adequate ana l y s i s  of soc ioec onomc impac t s  fo r the energy 
conserva t ion a l t ernat ive wou ld i nc lude the fo l lowing fac tors : wa ter and 
sewer servic e s ,  ho s p i t a l s , ro ads , schoo l s , hous ing , parks , po l ic e  and 
f ire p ro t ec t io n ,  and o ther soc i a l  s ervic e s . We ant ic ipa t e  that such an 
ana lys is  wi l l  show that impac ts from ener gy con serva t ion wi l l  be 
ne gat ive ; i . e . , t he se serv i c e s  wi l l , no t be required in the t arge t areas . 

The l ac k  o f  a comprehe ns ive soc io-economic ana l y s i s  for the ener gy 
conserva t io n  a l t e rnat ive l im i t s  the conc lus ions wh ich can b e  drawn from 
it . The DE I S  sho u l d  cont ain a fu l l-cyc l e  soc io-economic and 
env iro nme nt a l  impact  analys i s  for the ener5Y conserva t ion a l t ernat ive . 
I f  the cons t ra i nt s  on a more comprehens ive ana l y s i s  o f  energy 

• 

c onservat ion are ins urmountab l e ,  t hey shou ld b e  ident i f ied as such in  
the DE I S .  

O ther C omme nt s .  Notw i ths tand i ng the ske tchy a na l y s i s  o f  the 
con servat io n  op t io n ,  it s eems c le ar from the informa t ion presented in 
the DE I S  that the conserv a t io n  opt ion has fewer adve r s e  environmental  
and soc ioec o nom ic impac t s  than a ny other a l t ernat ive , exc ept  perh aps for 
" no ac t ion . "  The " no ac t ion" a l terna t ive has the d i sadvant age , o f  
cours e ,  that i t  wou l d  s e em t o  invo lve l e s s  p roduc t ion o f  l iquid fue l s .  
Should  one draw the conc lus ion , the n ,  that  e nergy con serva t ion i s  
superior to shale o i l  produc t io n ,  coal  l ique fac t ion , b iomas s / a lc oho l ,  
enh anced o i l  recove r y ,  o f fshore o i l ,  and t ar s and a s  a way of  reduc ing 
the nation ' s  impor t s  of l iqu id fue l s ?  If no t ,  why no t ?  

3 .. 15  
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CONCLUS ION 

r hope the s e  comment s wi l l  be he l p fu l  to you a s  you cons ider reV 1 S 1ons 
or the p repara t ion of a new d ra ft Er S .  My s t a f f  wi l l  b e  pleased to mee t  
wi th you and your contrac to r  t o  d is c u s s  the pre s ent d ra f t ,  and we wou l d 
a l so be h appy to d i sc u s s  our c ommen t s  wi th you over the phone i f  this 
wou l d  be he l p fu l .  

Cord ial ly , 

lftl � Mo nte Pa scoe 
E xecut i ve D irec tor 

E nc lo s ures 
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October �O, 19 80 

Frank Barrows 
Exxon Conpany U .  s. A. 
Colony Shale Oil Proj ect 
Hous ton, TexaS 7 7001 

Dear l-fr:. Barrows : 

On behalf of thc Boarl! of County Connnissioncrs , I would 
like to invi te you to a lnect :J ng with th e Commis s ioners ' and 
representatives of Tos co ,  Union Oil and Chevron: '111i5 mecting 
will be on Tucsday ,  Nov��ber 18, 1920 at 1 : 30 P .M .  at the 
r:a rfi p.ld County Planning Office. 

The 130ard has taken the pos i t ion that no fur tllcr permits 
for oil shale dcvelopoent will be is sued unt i l  th ey have some 
:l !l :>urnnccs of how to anS\Olcr the needs of S c11001s , housing, fire 
pro tection, hospi tals , ctc . Th crcfore, th es e i s s u es will b e  
tl1C mnin topic o f  discuss ion. 

I urgc tl1at yeu a t t r:nd a s  the COl11F.1iss ioners are reques t inr, 
that only exe cutive level inclivlcluals b e  invi t e d .  

• 

If you have any further ques t ions concerning this l"!lat ter, 
please feei frec to contact MC . 

c . c . Jolm Hopkins , Union Oil 
Clen Vaw ter , Tos co 
Roger Loper, Chevron 
Frank Barrows , Exxon 

S incerely ,  

;{i; ;:s� � 
Ray naldwin 
Plnnning Dircc tor 
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RESPONSE SET 3 

3- 1  The techno l og i es for each  a l ternat i ve were chosen based upon the 
cr iteri a stated on pages 3-1 and 3-2 . I nd i rect l i quefact i on produces 
a s l ate of products l ess  comparabl e to o i l  sha l e  than does d i rect 
l i quefacti on . B i omass  a l cohol from cro p  res i dues is an un proven 
techno l ogy . The use  of the Co l ony project to represent the a l terna­
t i ve of o i l sha l e deve l opment on other  l ands i s  a reasonab l e  
representati ve for exami n i n g  envi ronmental i mpacts . 

3-2  The compa ri sons between a l ternat i ves is  as compl ete as pos s i b l e .  Each 
a l ternat i ve con s i dered a l l  operat i ons  wh i c h  were conducted wi th i n  
the boundar ies o f  the project that norma l l y  contri bute to the producti on 
of the standard product for that a l ternati ve .  Any d i fferences wh i c h  
occur a re not be l i eved to materi a l l y  affect the compar i sons wi th i n  
the range of  uncertai nty for the numbers used . 

3-3 Added i nformati on on endangered/threatened p l ant and an ima l  s pec ies  
has been i nc l uded i n  th i s  fi nal  E I S . The l evel of  deta i l provi ded i n  
the ecosyste� i mpacts sect i on  for NOSR has  been i ncreased . 

I t  i s  bel i eved that a s ummary of  the major  ecosystem i mpacts resu l t i ng 
from NOSR 1 deve l opment represents an appropriate l eve l of deta i l  

for the purpose of  th i s document . 

The E I S  does address  the fron t-end fi nanc i n g  i ssue i n  a generi c 

manne r ,  due to the fact that more deta i l ed and re l i a b l e  i nformat ion 
i s  s imp ly  not ava i l ab l e  at th i s  t ime .  Nonethe l ess , we bel i eve that 

. a  genera l statement of the i s sue i s  s uffi cent to address  the po i nt 
at the l eve l of  a programmatic  d i s c us s i on .  Other more deta i l ed 
stud ies  are go i n g  on at the present t ime ,  fo r exampl e ,  the efforts 

of the Col orado Cumu l ati ve Impact Task  Force . 

I f  the NOSR Devel opment a l ternat i ve i s  proposed i n  the futu re by DOE , 
the res u l t s of the Cumu l ati ve Impact Task  Force efforts woul d be 
i ntegra l to any deve l opment pl an wh ich  i s  formu l ated and wou l d be 
refl ected i n  future N EPA documents . Any such p l an wou l d  al so be i n te­
g ra l  to the publ i c  regu l atory envi ronment wh i ch may evo l ve i n  the 
regi on as a di rect res u l t  of the Task  Fo rce ' s  work . 
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3-4 The comment , wi th res pect to ci ti ng data sources and bi omas s , i s  correct 

and these prob l ems h ave been corrected i n  the Fi na l  E I S . Other fi gures 
concern i ng sha l e  and capi tal  costs are correct as pri nted . 

3- 5 "Mean i ngful deve l opment"  i s ,  admi ttedly ,  an ambi guous term , but  a l l ows 
such di ve rse factors as the economy , i nternati onal  tens i ons and domesti c 
oi l p roducti on to be con s i dered . I t  i s  by no means the on ly , or  even 
the maj or factor , affecti ng  the deci s i on on NOSR  1 .  Refer to responses 

2 -7  and 2 - 8 .  

3-6 Admi ttedl y ,  the l i neari ty assumpt i on made i n  the E I S  i s  a s i mpl i fyi ng  
one ; however .  i t  is  one  for wh i ch no real  methodo l ogi cal  opti on exi sted 
at the t ime the study was performed . I n  order to gather more i ns i ght 
i nto the nature of  the rel ati ons h i p between i ncreased producti on and 
degree of  impact , much more detai l ed i nformat ion on each a l ternati ve 
woul d be requ i red . Such i nformati on was l imi ted at  the t ime of the 
study and i s  s ti l l  l i mi ted . Deta i l ed s i te -speci fi c expl orat i on  of 
each a l ternati ve was not wi th i n  the scope of  the programmati c E I S . 

Furthermore , i n  order to i n vesti gate a potent i a l  non-l i near rel at ion­
s h i p between producti on and  i mpacts , many add i t i onal a ssumpti ons  
wou l d have to  be made about the future impacted env i ronment .  Grounds 
for mak i ng such  assumpt i ons are weak and potenti a l  study resu l ts more 
uncerta i n .  For these reasons the l i near a s s umpt i on was empl oyed i n  

the study methodol ogy , al though the potent i al non-l i neari ty i s  
recogn i zed as a l eg i timate concern . I n  response to th i s  comment the 
text has been c l ar i fi ed where appropri ate to i nd i cate potent i a l  non-
l i near synerg i sms or  economi es . 

3-7 The a l ternati ves are compati bl e .  Refer to the res ponse for comment 
3-2 . Mi n i ng and transport of coal  were con s i dered for l i quefact i on , 
but the descri pti ve text d i d  not make that c l ear . Th i s  was remed i ed .  
The s ha l e  a l ternati ves do cons i der upgrad i ng , but not refi n i ng and 
transportati on  of the product .  

Shal e o i l  wi l l  rep l ace imported crude on a one-for-one bas i s and wi l l  
not i nvol ve the expendi ture of add i t i onal  energy for refi n i ng and 

transportat i on . 
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3 -8 Cyc l e effi c i ency i nc l uded a l l operat i ons  that are perfo rmed wi th i n  
'c i) ( ;  ')i\Jj(�ct  bO�l r� da r -i es pl u s  convers i on and  therma l l os ses . A compl ete 
net energy ana l ys i s ,  i nc l ud i ng seconda ry i nd i rect energy usage was 
performed i n  February and Ma rch , 1981 . I t  i s  i nc l uded as  Append i x  C .  

As can be seen , the fi na l  fi gure for the net energy ana l ys i s , wh i ch 
i nc l udes i nd i rect energy ,  i s  essent i a l l y  the same as the cyc l e  
effi c i ency , wh i ch cons i dered o n ly  prima ry energy . Th i s  s uggests 
'that the "major energy i n put stages of the process " are the primary 
energy i n puts . Net energy ana l yses are t i me  consum i ng  and expens i ve ,  
and  fo r the purposes of the compari sons performed i n  th i s  E I S , cyc l e  
effi c i ency was con s i dered adequate . However , net energy effi c i ency 
for each a l terna t i ve i s  now i nc l uded . 

3 -9 Refer to the response to Comment 2-2 . 

3-10  The d i fferences i n  emi s s i ons  between the NOSR reference case  and  
Col ony a re due to  the  d i fferences between the  processes be i ng used , 
The sources c i ted a re adeq uate to s u pport the f igures l i sted . OTA 
est imates are based upon  genera l i t i es and  engi neer i ng  a s s umpt i ons for 
the o i l  s ha l e  i ndustry as a whol e .  NOSR and Col ony est imates a re 
based upon  i nformat ion  suppl i ed by the deve l o pers of those spec i fi c  
processes a nd are be l i e ved to b e  more accurate . However ,  s i nce both 
sets are est imates , i t  wou l d  be i mproper to l abe l one "correct " and 
the other " i nco rrect . "  Refer to pages 3 -1 and  3-2  for sel ect i on 
cr i teri a .  Col ony meets these cri teri a sat i s factor i l y .  

Emi ss i ons  fo r the Col ony project have been rev i sed , based o n  more 
current i nformat ion . Emi s s i ons data from the cond i t i ona l  PSD perm it  
i s s ued to  Col ony i n  J u l y ,  1979 have been i ncorporated i n  the text 
a nd comparati ve tabl es . 

3 - 1 1  At t he  t ime the dec i s i o n  was made to use  po i nt spec i fi c  va l ues , 

i t  wa s fel t t h i s  wou l d  not severe ly  prej ud i ce any compa ri son . I n  
retrospect , a n  uncerta i n ty range mi ght have conveyed a more acc'urate 

p i cture . Nonethe l ess , by adher i ng  to the se l ection  cri ter i a  on 
pages 3- 1 and 3-2 , a worka bl e and sat i sfacto ry compari son has been 
presented . 
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3-12  The  capi ta l cost  for the  Col ony pl ant was cal cul ated from a September 

1977 estimate of $ 1 . 05 b i l l i on us i ng the 1978 i nfl ati on rate . Other 
estimates , i ncl ud i ng OTAs , have the benefi t of i nformat i on not 
avai l abl e when th i s  E I S  was produced . However , the most  recent 
cap i tal cost est imates ava i l abl e are i ncorporated i n  th i s  fi nal  E I S . 
Chase Manhattan Bank , at a Navy energy semi nar  i n  February 1981 , 
stated that cap i tal ava i l abi l i ty wi l l  not be a probl em for the o i l  
shal e i ndustry .  

Cap i tal costs for the commerc i a l -sca l e SRC I I  pl ant were taken from 
the reference c i ted and are bel i eved to be accurate . Support for th i s  
concl u s i on  i s  obta i ned from the "F i nal E I S , SRC I I  Demonstrat i on 
Project " January 1981 , wh i ch states : 

l iThe asses sed [ tax ]  val ue of the demonstrati on pl ant i s  
expected to be about $467 mi l l i on ( assumi ng a market va l ue 
of a bout $ 1 . 4  bi l l  i on ) . . .  I I  

The demonstrati on pl ant referred to  i s  the 6 ,000 ton per day fac i l i ty 
at  Morgantown , WVA . Al l capi ta l cost and operati ng cost fi gures 
wi l l  have the dol l ar year  noted i n  th i s  fi nal  E I S .  

Capi tal cost for the b i omass  pl ant of  $58 mi l l i on are i n  1978 dol l ars ,  
as  was noted on page 8-24 . By appl yi ng the i nfl ati on rate esca l ati on , 
one woul d arr i ve at the $64 mi l l i on fi gure i n  1980 dol l ars . These 
two numbers are substant i al l y  the same . 

3-13  There are no rel i abl e or  authori tat i ve engi neer� ng based estimates 
of the manpower req u i rements assoc i ated wi th the constructi on and 
operati on of a 50 ,000 bpd o i l  sha l e fac i l i ty .  "Actual experi ence " 
wi th the U n i on  and Col ony projects does not extend beyond the fi rst 
year of project constructi on and there are no fi rm est imates or  fore­
casts of manpower req u i rements for these two precedent devel opments . 

The esti mates c i ted i n  the draft E I S  are based on the Envi ronmental 
Impact Statement for the Col ony Oi l Sha l e  Project in western Col orado . 

The OTA fi gures may al so underestimate or  overestimate the work 
force req u i rements that cou l d ul t imate ly  preva i l  under a NOSR 1 
devel opment opti on . Di fferences i n  mi n i n g and proces s i ng methods , 
timi ng  and on-s i te and off-s i te l og i st i cs , and anci l l ary fac i l i ty 
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requ i rements , as wel l as s pec i fi c  work force requ i rements for 

commun i ty devel opment and soc i oeconomi c i mpact m it i gat i on meas ures 
that may accompany a NOSR devel opment opt i on wi l l  a l l measurab ly  
i nfl uence the total empl oyment a nd  popul a t i on effects . 

The " pea k i ng  probl em" referenced i n  th i s comment i s  one wh i ch cou l d  
b e  a l l evi ated by the NOSR project under the proper c i rcumstances . 
The sequent i a l  pea k i ng of constructi on workforces empl oyed by "fi rst 
generat i on " projects i n  the southeastern P i ceance Bas i n  wou l d res ul t 
i n  i nfrastructure capac i ty .des i gned to accommodate a peak construct ion  
workforce and its  accompany i ng popu l a t i on . Under c urrent projecti ons 
of fi rst generat ion  fac i l i t i es ,  the l ast o i l  sha l e project i s  
schedul ed to reach  th i s  peak construct i on  l evel a round 1 990 . Wi thout 
an  adequate economi c base to generate add i t i ona l  empl oyment and 
accompany i ng  popu l at ion  i ncreases , the i nfrastructure capac i ty des i gned 
to accommodate a popu l at i on assoc i ated wi th the depart i n g  l abor force 

woul d be exces s i ve to serve the needs of the rema i n i ng popul at ion . 
Wi th creat i ve structuri ng  of  NOSR deve l opment to t ime construct ion  
acti v i t i es to peak over an  extended peri od , th i s  phenomenon cou l d 
be s i gn i fi cantl y a l l evi ated or  e l im i nated : ' 

3-14 The Col orado Cumu l at i ve Impact Tas k  Force i s  cu rrently i n  the process 
of  ana lyz i ng the publ i c  i n frastructure needs accompany i ng  l arge-scal e  
econom i c  growth i n  the NOSR reg i on .  It i s  expected that one res u l t 
of th i s  effort wi l l  be the deve l opment of  a computeri zed cost/ revenue 
model wh i c h  cou l d  be used to project probab l e fi scal  res u l ts of any 
of a number of  impact mi t i gat ion measures , i nc l ud i ng the devel opment 
of a new town or the expans i on  of ex i st i ng commun i ti es , as wel l as a 
host of  other poss i bi l i t i es - e . g . , conso l i dati on of  school d i stricts , 
annexat ion , c hanges i n  tax rates and structures , creati on of reg i ona l  
i mpact d i s tri cts , etc . 

One s i gn i fi cant benefit  of  the model woul d be i ts capab i l i ty to fore­
cast  the effects of s pec i fi c  scenar ios of NOSR devel opment , i f  that 
opt i on i s  sel ected . For examp l e ,  i f  construct i on of sha l e  fac i l i t i es 
on  NOSR l ands were t imed to begi n  at  the compl eti on  of  other fac i l i t i es 
i n  the reg i on , i t  woul d a ppear that the detrimenta l effect of  
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outmi grati on of l arge numbers of  constructi on workers cou l d be d imi n i shed 
or  at l east  del ayed unti l the reg i on had had an opportun i ty to broaden 
and d i vers i fy i ts economi c base . 

On the poi nt of j uri sdicti onal mi smatches , i t  i s  rel evant to th i s  
di scus s i on that the Task  Force Work Group  4 has taken the pos i ti on 
that publ i c  revenues must  be projected for each tax i n g  enti ty i n  the 
regi on . Th i s  effort woul d provi de the quant i tat i ve support for any 
dec i s i ons  made to eval uate mechan i sms to mi t i gate the fi scal  i mbal ances 

occur i ng  i n  areas outs i de a spec i fi c  faci l i ty ' s  zone of tax exposure . 
Aga i n , i f  the NOSR Devel opment  opt i on i s  chosen , the project wou l d  
have the benefi t of the Task  Force ' s  comprehens i ve ana lys i s  to gu i de 
NOSR mi t i gati on efforts , 

As to the spec i fi c  po i nt that " the new town for the Col ony project i s  
l i ke ly  to house onl y 50% o f  the workforce for that project , "  i t  i s  
s i gn i fi cant to note that Battl ement Mesa ( Col ony ' s  new town ) has been 
pl anned as an open commun i ty wi th a projected b u i l d -out capac i ty 
des i gned to provi de i nfrastructure to accommodate dwel l i ng un i ts for 
twi ce the total popul ation  d i rectl y emp l oyed by the Co l ony project as 
wel l as Col ony ' s  i nduced popu l ati on . Therefore , if the comment ' s  
assumpt i on i s  val i d  that onl y 50% of Col ony ' s  workforce wi l l  actual ly  
be  housed at Battl ement Mes a ,  the town wi l l  be o n ly  2 5%  fi l l ed by 

Col ony-rel ated popu l ati on , wi th the rema i n i ng 75% ava i l a bl e to 
accommodate other projects i n  the regi on - i nc l udi ng NOSR-based 

popu l ati ons . 

3-15  The " front-end fi nanci ng probl em "  is  recogn i zed in  the  text . However , 
a deta i l ed quant i tati ve anal ys i s  of the type suggested by th i s  
comment i s  premature and beyond the scope o f  th i s  general di scuss ion  
of  programmat i c  a l ternat i ves . 

3-16  Th i s  comment does not  con s i der the  d i fferences in  processes nor  i n  
the s i zes o f  feedstock and spent shal es , I t  i s  not val i d  to ass ume 
a l l i nd i rect ly  fi red retorts are i dent i ca l . The di scuss i on of the 
NOSR pl ant expl i c i tl y  descri bes the operati on of the two d i fferent 
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i nd i rect retorts . The data prov i ded for the NOSR case were s uppl i ed 
by the processes ' deve l opers and a re be l i eved correct . 

3 - 1 7  The descri pti on of the  affected envi ronment sect i on for NOSR 1 has 
been rev i sed to i nc l ude i n fo rmat i on from recent ons i te s urveys . 

3- 18 The d i sc us s i on of sol i d  waste impacts ( page 5-8 ) has been mod i fi ed 
to address these comments , 

3-19  Th i s  comment appears to have  been ba sed upon  the  ana lys i s  
presented i n  the study encl osed a s  comment  Set 10 . P l ease refer  to 
the deta i l ed res ponses to that set , pages 3 - 1  and 3 -2 for sel ecti on 
cr i teri a and the res ponse to comment 2-10 for sha l e o i l markets . 

3-20  Refer  to  res ponse 3 -1 1 .  

3-2 1 The emp l oyment est i mates for the SRC I I  pl ant were taken from the 
authori tat i ve source c i ted and were be l i eved to be correct at  the 
t ime the draft E I S  was wri tten . Subseq uent rev i s i ons  have been made 

by the SRC I I  p roj ect and the l ates t fi gures from thei r January 1981  
E IS  we re i ncorporated i n  the fi na l  E I S .  

3-22  M i n i ng empl oyment was i nc l uded as was transportat i on .  Refer to  the 

res ponse to comment  3�7 . 

3 -23 The reference to a " very smal l "  water requ i rement for coal  l i quefaction  
has been repl aced by the  actual  requ i rement number . 

3 -24 So l i d waste est imates were i ncons i stent and a s i ngl e val ue was used 
i h  the f i n a l  E I S .  The l atest  avai l ab l e  i nformat i on ,  the J anuary 

1981 SRC I I  F i na l  E I S , l i s ts so l i d  was te as approx imate l y  41% of the 
coal  feed . Eastern coal  wi l l  be the feedstock .  
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3-25 Refer to the sel ect i on cri teri a on pages 3-1  and 3 -2 and to the res ponse 
to comment 3 - 10 for a d i scus s i on concern i ng sel ect i on of processes . 
The 50 , 000 bpd p l ant sat i sfies  the sel ect i on cr i teri a and , a l though 
i t  i s  poss i bl e  that b i omass  uni ts wou l d be in the 10 , 000 bpd range 
( or  more l i ke ly  3 ,600 bpd ) , the compar i sons i n  th i s programmati c  
l evel document  wou l d not be markedl y  a ffected . 

3-26 A computat i onal  error was made i n  cal cu l ati ng  b i omass  emi s s i ons  and 
has been corrected . I n  addi t i on , as sumed contro l  effi c i ency for S02 
has been c hanged from 90% to 95% i n  response to another comment . 
Rev i sed emi s s i ons est imates appear i n  the text of the E I S .  See 
res ponse 16-4 . 

3-27 The EIS p l ant  i s  50 , 5 12  bpd whi ch  i s  c l oser to three quarters than 

one quarter of  the OTA fi gure , wh i ch i s  one b i l l i on gal /yr or 
72 , 150 bpd . The popu l ati on est imate in  the  EIS  of 2219  workers i s  
7 1 . 5% o f  the OTA upper bound and woul d a ppear reasonabl e .  

3-28 The water usage fi gures o ri gi na l l y  presented were i n  error and have 
been rev i sed . 

3-29  Gasol i ne wi l l  be one of the products from s ha l e o i l . The amount of 
gasol i ne produced from a barrel of  sha l e  o i l wi l l  be determi ned by 
market demand . Conservation  of gasol i ne wh i ch woul d have been u sed 

i n  pas senge r  automob i l es i s  d i rectl y subst i tutab l e for a shal e o i l 
product and i s  therefore a val i d  compar i son . The potent i a l  d i fferences 

i n  refi nery process i ng wi l l  not materi a l l y  affect the resu l ts of 
the compari sons . 

3 -30 See response  to comment 2-5  regard i n g  water ,  l and and sol i d  waste 
i mpacts of the energy conservati on a l ternat i ve .  

The text has been mod i fi ed to c l ari fy the i n terpretat ion  of F i gures 
3 -3 ,  3-4 and 3 -5 .  
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3-31  Because of the  compl ex i ty i nherent in  the  ana lys i s  of an  a l most l imi t­
l ess  var i ety of conservat ion  a l ternati ves , the spec i fi c  d i scus s i on of 
the impacts of th i s  a l ternati ve act i on was purpose ly  curta i l ed in the 
E I S .  

3-32  See res ponse to comment 2 -5 .  

3-33 See responses to comments 5-1 ( G )  and 2 -5 .  

3-34 Conservati on has been represented as h av i ng  fewer adverse envi ronmenta l 
and soc i oeconom i c  consequences , and wi l l  have a pos i t i ve effect on a i r  
qual i ty .  Conservat i on wi l l  d i sp l ace imported o i l , and i s  a n  important 
means of reduc i ng  impo rts . Howeve r t  conservati on a l one i s  not expected 
to be adequate by itse l f to meet import reduct ion  goa l s .  Th i s  E I S  
presents envi ronmental a n d  soc i oeconom i c  compari sons a s  a part o f  a 
l arger dec i s i on -ma k i ng process t where programmat i c  conc l us i ons are 
reached based on a l a rger body of data . 
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DATE : 

TO : 

FROM : 

SUBJ ECT : 

December 1 2 , 1 980 

Steve El l i s � 
Phi l i p H .  Schmuck � t1 
Col orado Cl eari n g hounse 

Div t i on of Pl an n i n g  � 
Revi ew of DOE ' s  Draft Programmati c  E IS  for the Nava l  O i l  
Shal e Reserves (NOSR ) i n  Garfi e l d  County - #80-1 '06 

The Col orado D i vi s i on of Pl ann i n g  has revi ewed the above referen ced 
Draft Envi ronmental Impact Statement , and i s  concerned that the fi ndings  
of thi s E IS  do not  appear to  rel ate to  upcomi n g  DOE  deci s i on s .  

One o f  the dec i s i ons  to b e  made i s  whether to promote devel opment of 
o i l sha l e  on federal l and ( p . l - l ) .  The compari son of e i ght  l i qu i d  fuel 
al ternat i ves wou l d  supposedly serve as i n put to thi s dec i s i o n .  However , 
the E I S  states on  page 1 -4 that al though " s uc h  compari sons are useful , 
they do not l ead d i rectly to any concl us i on s " . The E I S  goes on to say that 
many energy sources may need to be devel oped concurrentl y ,  and therefore 
that the e i ght opti on s  eval uated i n  the E I S  are " not true al ternati ves" . 

CEQ Regul at ion s  for i mpl emen t i n g  NEPA state i n  sect i on 1 502 . 1  that 
"Agencies  shal l focus on  s i g n i fi cant  . . . .  a l ternati ves and shal l reduce . . . .  
the accumul ati on of extraneous background datall • We woul d suggest that 
un l ess the opti ons of energy conse rvation , b i omass/al cohol . etc . , are 
treated as  a l ternati ves to o i l � sha l e  devel opment ,  that they not be di scussed 
as such in th i s  E I S  and that other al ternati ves be i nc l uded to sat isfy the 
requ i rements of NEPA . (The D i vi s i on of Pl ann i n g  has a l ready forwarded to 
DOE i ts suggesti on s for what those " other al ternati ves "  shou l d  be . See the 
February 1 980 l etter prepared at the pre-scop i n g  stage . ) 

The second dec i s i on to be made by DOE (p . l - l )  i s  whether to deve l op the 
35 , 000 acre NOSR #1 i n  northwest Col orado . Thi s dec i s i on was of parti cul ar 
i n terest to the State , and many i ss ues were brought up at the pre-scop i n g  
stage that agenci es  wanted addressed . The E I S  recogn i zed that s uch concerns 
are i mportant ;  page 1 -5 refers to one when it says that an analys i s  of NOSR 
devel opment II shou l d  ul t i mately be cons i dered i n" a regi onal  energy devel opment 
context" .  " However" , the E I S  con t i n ues , " such an ana lys i s  of NOSR 1 
devel opment ; s  not i nc l uded i n  th i s  E I S  and i s  i nstead pl anned for a s i te 
speci fi c E I S II . 
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Steve E l l i s 
December 1 2 ,  1 980 
Page Two 

Are we to accept that State concern s won ' t  be addressed unti l a s i te 
speci fi c  E I S  i s  prepared? I f  s o ,  how do we react to the s tatement made 
on page 1 -4 that " the dec i s i on whether to deve l op NOSR 1 ,  and  by what 
means ,  wi l l  be  made by the Secretary o f  Energy based on the fi nd ings 
o f  TH I S  E I S  . . . .  ? "  ( emphas  i s added ) .  I f  thi  s i s true , then where does 

4-2 a s i te spec i fi c  E I S  fi t i n to the federa l governments ' dec i s i on -mak i n g  p rocess ? 

I n  conc l u s i on , the Di vi s i on of  P l ann i n g  feel s  that the d ra ft E I S  submi tted 
for our  rev i ew i s  i n adequate both because i t  does n ot appear to meet NEPA 
requ i rements , and because i t  does not address  State concern s .  We are 
a va i l ab l e  to c l ari fy any of  the abo ve comments upon request .  

KO/amn 
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RESPONSE SET 4 

4-1  Refer to the response to comment 2-7 .  

4-2 Refer to the response to comment 2-6 . 
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STATE OF COLORADO 
OFFICE OF ENERGY CONSERVATION 
Offic(' of ! h p  Cov('rnor 

1 525 Shprrl1dl1 StrP,,! 

I)pl1v(' r ,  Color,,,lo 80203 
Phol1P ( l0 3 )  8 39-2507 

DATE : Decemb e r  10 , 1980 

TO : Mon t e  Pasco e ,  Exe c u t ive Director 
Department o��al Res ources 

FROM : J o e  z e t t e��ng Executive Director 

SUBJECT : Draft proglimmatic Environmental Impac t  S t atement -
Devel o pment P o l icy O p t ions , Naval O i l  Shale Reserves , 
Gar f ield County , Co lorado 

The C o lo rado O f f i c e  o f  Energy C ons ervat ion is p l ea s ed t o  submit the 
f o l l owing commen t s  t o  the Department o f  Natural Resources which is 
a c t ing as the lead agency f o r  review of the Naval O i l  Shale Res erves 
(NOSR) Draft Programmat i c  Environment al Impact S t atement (DPEI S ) . 
As o i l  sha l e  resour c e s  are developed in C o l o rado , it is imperative 
that the p r o c e s s e s  used be energy e f f icient to maxim i z e  recovery 
and minimize energy u sage , th e c ommunit ies deve loped and resul t ing 
infras t ructure be energy conservat ive , and the pub l i c  and private 
investmen t s  made be b ene f i c ial t o  the c i t i zens of the s tate and the 
nat ion . 

With the s e  c onsiderat ions in mind , our comments are divided into 
tho s e  of a general , overa l l  nature and comment s  of a mo re spec i f ic 
nature . 

GENERAL COMMENTS 

Our general comment s  f ocus on three maj o r  i s sue areas : ( 1 )  the 
cons ervat ion a l t ernative analysis , ( 2 ) the net energy analysis 
methodo logy , and ( 3 )  the secondary impac t s  o f  community growth and 
development on energy r equiremen t s . Each o f  these three issues are 
discussed individually b elow : 

( 1 )  Cons ervation A l t ernat ive Analys is . This o f f i ce is very 
p l eased to see the " cons erva t i on "  o p t ion c ons idered as an 
a l t erna t ive t o  o i l  shal e  development . However , a couple o f  
que s t ions ar ise r e l a t ing to the degree o f  impo r t ance a t t r ib ­
u t e d  t o  t h i s  opt ion . T h e  analys i s  u s e d  f o r  this o p t ion con­
cerns i t s e l f  onlY with l ight duty gaso l ine powered veh i c les . 
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5-3 (G ) 

Monte Pascoe 
DPEIS , Development Policy Options , NOSR 
December 1 0 , 1 9 80 
Page 2 

This might be  a reasonab le assumption if all the oil shale 
will be  refined into gasoline . This undoub tedly is not the 
case . The conservation al ternative analysis should be based 
on the amount of product which can be  saved through conser­
vation programs for fuel types that could be substituted 
direct ly for the oil shale product . The o ther maj or question 
is why is the conservation option not clearly the preferred 
alternative based upon the analysis in the NOSR DPE I S ?  Why 
does the document not lead to a decis ion or a preferred 
alternative ? 

( 2 )  Net Energy Analysis Methodology . Without being ab le to ask 
the preparers of the DPEIS  technical questions relating to 
the assumptions used in determining the net energy analysis , 
it is difficult to comment in a very meaningful manner on 
this topic . It  is apparent , however ,  that the scope and 
parameters of the analysis are inadequate and need to be 
comprehensive . A net energy analysis must be  inclus ive of 
the energy required from extraction to end use of the shale 
oil product at the very minimal . This will dras tically reduce 
the inflated "process only" figures given in the document . 
Reference is made later in our specific comments as to a more 
appropriate and accurate source to use when determining 
proj ect energy efficiency rates . Also addressed later in 
more detail are quest ions relating to a demonstration need 
for this  development and to the end use produc ts of oil shale . 

( 3 )  Secondary Impacts of Community Growth and Development on 
Energy Requirements . To be  comprehensive , a net energy analy­
sis should also include the energy requirements of expanded or 
new communities directly attributab le to oil shale development . 
Although these impacts will  probab ly not be spelled out in 
detail un t il the site-specific EIS , this mus t be considered 
ini t ially at the programmatic level of decision making . The 
U . S .  Department of Energy should include conditions for any 
oil shale development proj ect which require energy efficient 
community design , layout , orientation , and thermal standards 
for buildings and the use of renewab le resources as much as 
economically feasible based on life-cycle costing techniques . 

We wou l d  h a ve a p p r eciated input form the preparers of the document 
prior to the submission of these comments . A continuing dialogue 
would be immensely helpful in answering these initial questions and 
concerns , and future ones as well . 

SPECIFIC COMMENTS 

Review of the NOSR DPEIS has raised several key issues and concerns 
which are addressed more specifically as fol lows : 
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5-2 ( S )  

Monte Pascoe 
DPEIS , Development Policy Options , NOSR 
Decemb er 1 0 , 1 9 80 
Page 3 

A .  What are the assumpt ions and methodologies used in the net 
energy analysis of the oil shale development and the seven 
alternatives ? 

1 )  Is only the : p-rQ c essing s tage of oil shale 
product ion included? 

2)  Why haven ' t  the extraction , crushing , ref ining , 
and the distribution to the end user b een 
included in the analys is?  

It  appears that only fuels in and out are compared and indirect 
or invested energy is ignored in the analysis of net energy . 
The DPEIS should  no t claim to have any definitive energy 
efficiency information as it s tands . A comparative assessment 
among alternate energy sources should b e  b ased upon a true net 
energy analysis and not a simplis t ic input/output model . A 
net energy analysis should account for the complete direct and 
indirect act ivities which mus t  b e  utilized to produce energy 
from a given resource .  The s tudy should include all s teps 
( exploration , extraction , convers ion , transportation to end 
users , etc . )  in bringing the fuel fr

'
om reserves in the ground 

to the point of end use .  Fossil fuels can b e  directed �through 
a number of extraction and processing methods to the end users . 
OEC encourages the s tudy of net energy analysis to determine 
which of these methods can produce and deliver the energy in the 
mos t  efficient manner .  

This office strongly recommends that the preparers of this 
document follow the more compr.ehensive net energy analysis 
methodology used in the Colorado Energy Research Institute ' s  
report entitled "Net Energy Analysis : An Energy Balance Study of 
Fossil Fuel Resources"  (Golden , CO ; April , 1 9 7 6 ) . The process 
outlined in Figure 5 (D) , p . II-I I ,  should serve as the basis for 
a more comprehensive analysis . While some of the data in the 
CERI report can b e  revised , the process methodology is the impor­
tant aspect to follow . Updating this s tudy ' s  process and method­
ology has b een proposed by the Colorado School of Mines Research 
Institute and the NOSR DPEIS preparers should follow through on 
this . However , the methodology in the CERI report does no t 
include any of the secondary energy impacts associated with 
community growth and development resulting from the oil shale 
proj ect .  These should at least  b e  recognized , if not incorpor­
ated into a revised net energy analysis model to make sure that 
all the true energy costs directly associated with resource 
development proj ects are included .  

The DEIS g ives a cycle efficiency o f  79% for Tosco II/room-and­
pillar mining process (p . C- 7 ) . The data source cited for the 
figure is a 1 9 7 5  Universi ty of Oklahoma s tudy : Energy Alternatives­
A Comparative Analysis . In our analysis of the Oklahoma s tudy 
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Monte Pascoe 
DPE I S , Development Pol icy Op t ions , NOSR 
December 1 0 ,  1 9 80 
Page 4 

L we f ind an effic iency rat ing for Tosco I I  of 6 6 . 7% (p . 2-35) . Why 
is there a discrepancy? 

C .  What is the proj ected end use of the oil shale from NOSR? 

1) If the end produ c t  is gasoline , then why has reduc t ion 
in vehicle weight b een the only scenario cons idered in 
the conservat ion alternat ive? A bet ter , more detailed 
approach would be to analyze the total potent ial savings 
in transportat ion from increased mas s  trans it , carpooling , 
vanpooling , mpg fleet averages , and o ther transportat ion/ 
energy related policies, .  A helpful resource would be 
Policy Alternat ives to Reduce Transportat ion Energy 
Consumpt ion by the Colorado Energy Res earch Ins t i tute , 
Golden , CO . ,  July , 1 9 7 9 . 

2 )  If the end produc t is no t gasoline , then why is energy 
conservat ion in the transportat ion s ec tor ( specifically 
light duty vehicles) cons idered as an alternat ive to 
developing the o i l  shale? 

3) If the end produc t is primarily mid-di s t i llat es , the 
conservat ion alternative analysis should have addressed 
the appropriate conservat ion measures fqr this fuel 
type ' s  end users . 

D .  Energy conservation is described as advantageous in reducing air 
pollut ion . Cons ervation impacts on water requirements , land us e ,  
water quality , and socio-economic factors are no t analyzed . ��at 
are the cons traints on a more comprehensive analysis o f  the energy 
conservat ion alternative? 

E .  What is the purpose of the NOSR DPEI S ?  

1 )  If the purpose o f  the DPEI S  is to determine whether the 
government should f inance commerc ial development of oil 
shale on federal land (specifically the NOSR) , how wi ll 
this DPE I S , and the cons iderat ion of the alternat ives , 
aid in decision making? 

2) What act ion is the DPEIS recommending ? 

3 )  Alternatives are - ''ll',)''lxt:.",-l in th� ':lnalysis , in the tab les 
and graphs in section 3 ,  p . 3- 1 2 to 3-2 6 ; why weren ' t  the 
conclus ions drawn as to the preferred alternative? 

4)  Based on the analys is , why isn ' t  the alternat ive of energy 
conservat ion the preferred alternat ive? 

We appreciate the opportunity t o  comment on this document . If you should 
have any questions or we can be of further assistance , p lease do no t 
hesitate to contact me or David L .  Ford o f  my s taf f . 

cc : Colorado Clearinghouse 
p I  5-4 



RESPONSE SET 5 

( G )  - General Comment ( S )  - Spec i fi c  Comment 

5- 1 ( G )  Severa l transportati on  fuel s may be refi ned from o i l sha l e ,  i nc l udi ng 

gasol i ne ,  di esel  and jet fuel . The defi n i t i on of the conservati on 
a l ternat i ve empl oyed i n  the E I S  based on reduced automobi l e  wei ght 

and gasol i ne cons umption  was chosen  to represent conservati on opti ons  
in  the transportat ion sector . Th i s  defi n i t i on was se lected because 
i t  a l l owed quanti tati ve meas ures of change ( reduced veh i c l e we i ght 
and fuel consumpt i on ) and i mpact ( reducti on i n  a i r  emi s s i ons ) to  be 

cal cu l ated i n  a rel at i ve ly  stra i ghtforward manner . No assumpt i ons  
were made about changes in  human behavi o r ,  s uch  a s  dri v i n g  l es s  or  
swi tc h i n g  to mas s  trans i t .  Al though other defi n i ti on s  o f  the conser­
vat i on al ternat i ve are poss i b l e ,  the resu l ts of  the E I S  comparat i ve 
ana l ys i s  woul d not have changed s i gn i fi cant ly . The env i ronmental 

benefi ts of the conservat i on al ternat i ve rel ati ve to the other techno­
l ogy al tern at i ves compared i n  the E I S  are obvi ous . However , the 
defi n i t i on of the conserv ati on al tern ati ve and i mpact analys i s  were 
desi gned to serve the purpose of the E I S , that i s ,  a re l at i ve compari ­
son of al ternati ves , and not as a comprehens i ve study of energy con­
servati on i n  the transportati on secto r .  

Land , water and sol i d  waste benefit s  of conservat i on were not cal cu l ated . 
However .  i mpl i c i t  i n  the d i scus s i on i n  the draft E I S  was 4the fact that 
no nega t i ve i mpacts on these areas are expected from the conservati on 
al terna t i ve . Al though th i s  does not consti tute a quant i fi cati on of 
the env i ronmental benefi ts of conservati on on l and , water and sol i d  
waste , i t  does prov i de an  i nd i cati on of  the rel ati ve meri ts , from a n  
envi ronme ntal sta ndpo i nt , o f  conservati on and other technol ogy 
a l ternat i ves . Thi s poi n t  was made expl i c i t  i n  the fi na l  E I S .  

The conservati on a l ternat i ve i s  the "envi ronmental l y  preferab1 e "  
a l ternat i ve a nd the fi nal  E I S  was rev i sed to refl ect th i s .  However , 
al though i t  i s  the  envi ronmenta l l y  preferabl e al ternati ve , i t  i s  not 
DOE ' s  preferred a l ternat i ve ,  for the reasons di s cus sed i n  
the response to comment 2-7 . 
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5-2 (G ) See response to comment 5- 1 (S ) . 

5-3 (G ) See response to comment 5-1 (S ) . 

5-1 (S ) The net energy ana lys i s  performed i n  February and March of 1981 and 

i nc l uded as  Appendi x  C contrad i cts the content i on  that the parameters 
of the ana lysis  are i nadequate and the fi gures  i nfl ated . The model 
u sed for the cyc l e effi c i ency ca l cu l at i on gave essenti a l l y  the same 

resul ts as  the net energy ana lys i s  wh i ch was more comprehens i ve than 
the methodo l ogy u sed i n  the c i ted CERI report . Refer to the response 

to comment 3-8 for more d i scuss i on . 

5-2 (S ) See res ponse to comment 2 -2 . 

5-3 (S ) See res ponse to comment 5-1  (G ) . 

5-4 (S ) See response  to comment 2 -5 .  

5-5 ( S ) Refer to the responses to comments 2-6 a nd 2-7 . 
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C O L O R A D O  ST ATE D EPART M ENT O F  H I G HWAYS 

Mr . Phi l ip H .  Schmuck 
D i rector 

November 24 , 1 9 8 0  

C o l orado D iv i s ion o f  P l anning 
5 2 0  Stat e  C entenn i a l  Bu i l ding 
1 3 1 3  She rman Street 
Denver , Co l o rado 8 0 2 0 3  

Dear Mr . Schmuck : 

N U V 2 5 1980 
DIV. OF PI ,ANNINr; 

The C o l o rado Department o f  Hi ghways has comp l et ed i t s  rev i ew of the 

Draft Env i ronmental I mpact Stat ement for the Naval O i l  Sha l e  Res erve s  

and has the fo l l owing comment s .  

6-1  caused by popu 1 2 t i on incre ases a s  r eques t e d  i n  our comments o n  the [ The do cument does not addre s s  the s econdary t ransportat i on i mpac t s  

P re - E I S  Scop ing mater i a l . The s e  impac t s  need to be eva luated i n  

the F i na l E I S ,  and suff i c i ent mi t i gation shou l d  be prov i ded . 

Thank you for the opportun i ty to rev i ew t h i s  document . 

Very t ru l y  yours , 

Harvey R .  At chi son 

D i r ector 

D i v i s ion o f  Transpor tat ion P l ann i n g  

./ ' .  ("' >  // / 
By /;;:;£.", ;(, )  ( 'L "  

Barbara L . S .  Choco l 

Manager 

I mpact Eva l uat ion Branch 

REG/rg 
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RESPONSE SET 6 

6-1  Seconda ry transportat i on impacts caused by popul at ion i nc reases , a l ong 

wi th mi t i gat ion  meas ures , were not i dent i fi ed in the Draft Programmat i c  
E I S  because  they are primari l y  s i te-s pec i fi c  con s i derat i ons . I t  was 
not pos s i b l e  to address these secondary impacts for each a l ternat i ve 
case and was not appropri ate to exami ne them i n  deta i l for NOSR 
deve l opment at t h i s  t ime . Both primary and secondary trans portat ion 
i mpacts wou l d  be add ressed i n  deta i l  i n  any s i te- and project-spec i fi c  

E I S ,  and s pec i fi c  m i t i gat i on measures wou l d  b e  proposed . 
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7 - 1  

COIORADO 
HISTORICAL 

SOCIETY 
The Colorado Heritage CenteJ' 1300 B J'oadway Denver, Colorado H0203 

M r . S t e p h e n  0 E l l i s  
P r i n c i p a l  P l a n n e r  
A- 9 5  C 1 e a r i n g h o ti s e  
4 2 0  S t a t e  C e n t e nn i a l  B u i l d i n g  
1 3 1 3  S h e rm a n  S t r e e t 
D e n v e r , C o 1 o r a d o  8 0 2 0 3  

D e a r  M r . E l l i s : 

N o v e m b e r  1 9 ,  1 9 8 0  

N U V  2 1  1980 
I l IV. t l�  PI /1 N N 'N� 

T h i s  o f f i c e  h a s r e c e i v e d  and - r e v i e w e d  t h e  d r a f t  
p r o g r amma t i c e n v i r o n m e n t a l  i m p a c t s t a t e me n t  " D e v e l o p m e n t 
P o l i c y  O p t i o n s  N a v a l  O i l  S h a l e  Re s e rv e s ,  G a r f i e l d  
C o u n t y , Co l o r a d o " . 

W e  an t i c i p a t e  t h e  c o n s i d e r a t i o n  o f  c u l t u r a l  r e s o u r c e s  in 
t h e  f u t u r e  s i t e - s p e c i f i c E I S  f o r  N O S R  1 .  I t  is o u r 
u n d e r s t a n d i n g  t h a t  a c u 1 t u r a 1 �e s o u r c e  s u r v e y  w a s  
c o n d u c t e d o n  t h e  N av a l  O i l  S h a l e  Re s e rv e  i n  1 9 7 3 .  T h i s  
o f f i c e w o u l d  a p p r e c i a t e r e c e i v i n g  a c o p y  o f  t h e  r e p o r t  
a s  i t  w o u l d  a i d  i n  o u r  r e v i e w  o f  t h i s  p r o p o s e d  p r o j e c t . 

I f  t h i s  o f f i c e  c a n b e  o f  f u r t h e r  a s s i s t a n c e , p l e a s e  c o n t-a c t  
t h e  C om p l i a n c e  D i v i s i o n  a t  8 3 9 - 3 3 9 2 . li e 1 Y ,  

A r t h u r  ¢.� 
S t a t e  H i s t o r i c P r e s e rv a t i o n  O f f i c e r  

... 

A C T ! W j G : s s 
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RESPONSE SET 7 

7- 1 A cu l tu ra l  resources i n ventory of  NOSRs 1 and 3 was compl eted i n  
1981 . The envi ronmental impact on cu l tural resources i s  one o f  the 
factors requ i red to be cons i dered i n  any s i te-spec i fi c  E I S .  

An i nventory was i ndeed performed i n  1973 by A .  E .  Kane , Department 
of Anthropo l ogy , Un i vers i ty of Col orado , Bou l der .  DOE has a copy o f  
that report wi th photographs , whi c h  i s  ava i l a b l e  through : 

Department o f  Energy 
Naval Petro l eum and Oi l Sha l e  Reserves ( EP-20 ) 
Forrestal Bu i l d i ng ,  Room 3E094 
1000 Independence Avenue SW 
Was h i ngton , D .  C .  20585 
Attn : Donal d  S i l aws ky 
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STATE OF COLORADO 

Richard D. Lemm, Governor 
DEPARTMENT OF N AT U RAL R ES O U R C E S  

DIVISION OF WILDLIFE 
DEC 2; 1980 

n/V. nl= PI n Nft, 

J ac k  R. G ri e b ,  Director 

6060 Broadway 

Denver, C o l o rado 80216 (825-1 192) 'w IN'; 

8- 1 

TO 

FROM: 

SUB J :  

November 2 8 , 1980 

S tephen O .  Ellis 
Co lo rado C1eari· n  house 

A1 Whitaker 
Wi ldlife Progr ecia1is t 

Naval Oil Shale Res erves - Draft EIS 
EIS 11 80-106 

Thi s  agen cy has revi ewed the ab ove-referenced EIS . Needless to say any 
development of oil shale wi ll have an impact on th e S t at e ' s  wi ldlife 
res ources . The refore , we would support an alt ernat ive o ther th an develop-
ment of the Naval Oi l Shale Res erve . 

We are parti cularly concerned that Federal policies and goals may change 
wi th regard to liquid fuels . If the Naval Oil Sh ale Res erves are developed 
along wi th privat e t racts , the cumulative impacts could be sub s t antial . 
In fact , development of NOSR could b e  the "s traw that b reaks the camel ' s  [ b ack" for the area ' s  wi ldli fe resources . In th e final EIS , we would 
like to s ee a comp arison of the environment al impacts of development o f  
NOSR along wi th s everal levels of private and other pub lic oil shale 
development .  

/d 
c c :  P .  Olson 
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RESPONSE SET 8 

8- 1  The request to  perform cumu l at i ve i mpact ana lys i s  for a l l env i ronmental 
factors l i ke l y  to be a ffected has  been made in a number of  areas . 
Such an ana l ys i s , to i nc l ude wi l dl i fe resources , wou l d be presented 
i n  a s i te-spec i fi c  E I S . Al so refer to the response to comment 2 -8 .  
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Richard D. Lamm 
Governor 

TO : 

FROM : 

RE : 

DATE : 

HEALTH 
Frank A. Traylor, M.D. 

Executive Director 

M E M O R A N D U M  

Davi d W .  Kun tz , As s i s tant P ro j ect Di recto r  

Energy P o l i cy a n d  P lanning 

Colorado Dep t . of N atural Re sources 

P au l  Ferraro , Spec i a l  As s i s tant for Energy P o l i cy 

Health P ro te ction & Envi ronmenta l P ro grams 

C o lorado Department of Health 

Comments on Draft Environmental Impact S tatement -

U . S .  Department o f  Energy , N aval O i l  Shale Res e rves 

DE I S  # 8 0 - 1 0 6  

December 1 0 , 1 9 8 0  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

We have reviewed the sub j ect draft E I S  and have the fo l low ing 

g eneral comments . Due to the type and s cope of the documen t ,  

the Department o f  Hea lth i s  not providing detai led comments 

at th i s  time but w i l l  do s o, i f  and when a more comp lete environ­

mental te chn ical analys i s  inc luding monitor ing and mo de ling is 

p rovided . 

Gene ral Comments 

1 .  The overall approach deve loped in th i s  E I S  i s  of interes t 

and the Department o f  Energy s hould be commented for tak ing 

a b roader app roa ch for th i s  pro j ect . However , we que s t ion 

th at the ana ly s i s  p rovi des the answe rs nee ded to de cide 

whether or not to deve lop the N aval O i l  Shale Res erve s . 

B a s e d  on the report , one would conc lude that the b e s t  

alte rna tive would be conservation versus deve lop ing the 

N aval Re se rve at either the 5 0 , 0 0 0  or 2 0 0 , 0 0 0  barrel per 

day leve l s . We believe that the app ro a ch used in thi s  

DE I S  would b e  o f  s ign i f i cant value i f  done a t  a nat iona l 

leve l cons i dering the tota l energy needs in the future and 

consi der ing a l l  sources o f  energy avai lab le .  This type 

of over al l na tiona l ana ly s i s  woul d  provide the b a s i s  for 

dire cting Federal res earch and development funds , granting 

of leas e s , providing impact as s i s tance planning and funding 

'161'2 c ,- c ··.·.· ·· . · 770\ 
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Memorandum - Page 2 
December 1 0 , 1 9 8 0  

to minimi ze environmental , socio-economi c and labor impacts . I f  such a s tudy is done , the Department o f  Health would like to participate in the development s tage s . 
2 .  Before a decision can be reached on whether or not to develop the Naval O i l  Shale Reserves , the EIS should contain a 9-1 section that assesses the s tatus and impacts o f  the oil shale activities already underway or planned for in Colo­rado , Utah and Wyoming . 

3 .  Finally , we believe that the S tate of Colorado should have a signi fi cant role in the decis ion-making process and should be a member of any work group established to advise DOE on whe ther or not to develop this pro j ect . 
I appreciate the opportunity to partic ipate wi th you and other S tate agency · respresentatives at the NOvember 2 0 , 19 8 0  meeting with DOE to dis cus s thi s  proj ect . 

Paul Ferr�pecial Ass t .  for Energy Policy Health Protection & Environmental P rograms 
PF : j a 

cc : Bob Arnott 
Rich Halvey 
S tephen E llis 
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RESPONSE SET 9 

9 - 1  As was noted i n  Sect i on 2 of th i s  fi na l E I S .  t he  status and  

impacts of  other o i l  sha l e proj ects are not necessar i l y  

d i rect l y  rel evant t o  the need for devel opment of NOSR 1 ,  

g i ven t he reserve · s  un i gue  nat i ona l secur i ty status . The 

c umu l at i ve i mpacts of NOSR 1 and other nearby proj ects have 

been addressed in th i s  document .  and wi l l  be exami ned i n  

greater deta i l  i n  a s i te-spec i f i c  E I S  before a ny dec i s i on 

i s  made to deve l op NOSR 1 ,  
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Abstract 

The draft programmatic environmental impac t  state ment contains both methodological 

and technical flaws. The flaws can be corrected, and doing so would provide a more 

accurate and informative assessm ent of the environmental consequences of developing 

the Naval Oil Shale Reserve, coal liquefaction plants or other liquid fuel production 

alternatives. 
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L Summary 

One of the alternatives to developing the Naval Oil Shale Reserve property in Colorado is 

to manu fac ture liquid fuels from coal. This report is a review of the descrip tion and a­

nalysis of the coal lique faction alternative contained in the Draft Programmatic Envi­

ronmental Impac t State ment, Deve lopment Policy Options, Naval Oil Shale Rese rves, 

Garfield County, Colorado. The dra ft environmental impac t  statement (D ElS) was made 

available for review in September, 1 980, by the U. S. Department of Energy. This review 

is no t intended to be a standalone document. It is presumed that the reader is familiar 

with the DElS. 

Several aspec ts o f  the D ElS could be changed in order to charac teriz e more accurate ly 

the coal liquefaction alternative to developing the N aval Oil Shale Reserves. This report 

describes the methodological, as we ll as technological, improvements which could be 

made in the DElS. 

In general, the documen t could be improved in the following ways: 

o The D ElS did not compare similar fuels. The DElS looked at " liquid fuels" 

without regard to the sub st itutability of the products from the different proc­

esses. A more representative comparison of the environmental aspects of the 

altematives would be achieved by examining liquid fuels of comparable qual­

ity. The coal liquefaction analysis was based on a process which produces pri­

marily fuel oil but also naphtha and LPG; the conservation altemative displac­

ed gasoline; and the shale oil alternative only produced crude oil rather than a 

refined product. 

o The analysis d id not compare all o f  the operations that are required to produce 

products of comp arable quality. The extraction of feedstock, processing, and 

upgrading all need to be inc luded for a valid comparison to be made. The shale 

oil option included the shale mining, but the coal liquefaction option did not 

app ear to inc lude the coal mining. The upgrading did not exist for the shale oil 

but did exist to some extent for the coal liquefaction option and de finitely ex­

isted for the conservation option which dic;placed a very high quality product, 

gasoline. 

o The conc ept of characteriz ing emissions by selec ting a "typical process" which 

has e missions that are "neither excessively large nor small" does not convey 
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enough information to understand properly the potential impacts of  the differ­

ent alternatives. Supplying a range of air emissions, water effluents, solid 

waste quantit ies and other impacts, along with one set of impacts which may 

be considered typical would convey much more information about the range of 

outcomes which could occur for each of the liquid fuel altematives. 

o The technology which was selected to represent coal liquefaction was direct 

lique faction. A different technology, indirect coal liquefaction, should have 

been used. The technology selection criteria presented in the DElS support the 

selection of  indirect coal liquefaction. Indirect coal liquefaction technologies 

are more likely to be commercially available at the same time that commer­

cialization of the Naval Oil Shale Reserves would be contemplated. The final 

products and the mcu:-kets for the products from the oil shale plant are more 

comparable to those from an indirect coal liquefac tion plant than to those 

from a direct coal liquefaction plant. 

o 

o 

o 

The sizing of the facilit ies to fi fty thousand barrels per day and two hundred 

thousand barrels per day did not seem to include the multi-product production 

that occurs at synthetic fuels plants, particularly those for coal liquefaction. 

The multiproduct slates, which include substantial quantitites of gases as well 

as liquid fuels varying from fuel oil to gasoline , should be considered. 

The impacts of coal liquefaction plant employment appear to be based on an 

incorrect estimate of  the number of employees. The DElS estimate appears to 

be 10 times too large for the direct liquefaction alternative selected. 

The DElS estimate of solid waste production at the coal liquefaction plant is 

inconsistent w ith the coal feed rate and implies that about one-half of the coal 

feed to the plant is e ither ash or re fuse. 

Each of these topics will be described in more detail in the next section. 

The quality of the DElS would be tre mendously improved if more documentation o f  the 

calculations and assumptions that were made in developing the parameters for each of 

the liquid ' fuels altematives was included in the document. Because a variety of differ­

ent documents were frequently used for each technology it is impossible to determine 

precise ly  the validity of many of the numbers from the information included in the 

DElS. Data from different documents, produced in different years, and based upon dif­

ferent states of knowledge, were all included in the coal liquefaction analysis . It is not 

clear why some old documents were used instead of more current documents. An expla­

nation of why thm was done and back-up calculations would be very beneficial. 

10-6 



The rest of  this report describes in more detail the suggested improvements listed above, 
with a focus on the coal liquefaction alternative. The next section discusses the im­

provements which were listed above. The last section, Section m, contains comments on 

individual pages of the DElS. 
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n. Potential Improvements in the Draft Environmental Impact Statement 

The coal lique faction alternative presented in the Draft Environmental Impact Statement 

(DEIS) can be more accurate ly charac te riz ed by making several changes in the DEIS. 

Some o f  the changes are methodological and pertain to the entire DEIS and some o f  the 

changes pertain spec ifically to the coal lique fac tion alternative. This sec tion describes 

both types o f  changes .  

1 .  Compare comparable products. 

The DEIS, although it d id consider liquid fuels in general, neglec ted to include the varia­

tions in quality among the different alternatives. The differences are summariz ed for 

some o f  the alternatives in Table 1 .  The Naval Oil Shale Reserve process would produce 

crude oil needing substantial upgrading at a re finery in order to produce consumable 

products. The shale oil crude which would be produced may be o f  such low quality that 

specially designed re fineries would need to be used in order to upgrade it. 

At the o ther extre me, the D EIS inc luded the conservation o f  gaso line as an alternative to 

processing the shale oil at the N aval Oil Shale Reserve. Th is alternative would "produce" 

a very high quality liquid fuel, gasoline. By reducing the amount of gasoline consumed 

through conservation measures, substantially more liquid fuel would be conserved by 

avoiding energy inputs o f  the various upgrading processes which crude oil must go 

through than was charac teriz ed by the D EIS. 

A wide variety of products can be produced during coal lique faction. The different pos­

sible products are listed in Table 2.. The coal liquef action process which was selected in 

the D EIS (which is no t considered to be the correc t  one , as described later) produces pri­

marily fuel oil, a substantial quantity o f  high quality petrochemical feedstocks, some 

naphtha (which can be upgraded to gaso line at modest expense) and significant quantities 

of pipe line quality gas which is subst itutable for natural gas. These products are all of 

higher quality than the crude oil considered for the oil shale options. 

By not comparing equivalent alternat ives the conclusions that would be reached using the 

draft document could be sub stantially different than those which would be reached if the 

same types of products in the same general amounts were assumed to be produced in 

each alternative. The variations in fuel mixes which occur with individual processes 

cannot be precisely matched due to the different feedstocks and technological 
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Table 1 
Liquid Fuels and Products of Selected Altematives in the DEIS 

Premium 

Crude Oil Fuel Oil Feedstock Gasoline 

0 NOSR X 
0 Other Oil Shale X 
0 EOR X 
0 OC S  X 
0 Conservation X 
0 Alcohol/Biomass X (ethanol) 

0 Coal Lique facation X X 
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Table Z 
POI8ible Coal LiquefactiOll Products 

o Fuel Oil 

o Naphtha (Premium Gasoline Feedstock) 

o LPG (Premium Chemical Feedstock) 

o Gasoline 

o Methanol 

o SNG 

But Never a " Sync rude " 
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constraints imposed by the processes used with the different altematives, but more accu­

ra te comparisons can be made by selecting the markets and products for which the NOSR 

plant would be designed. A more representative comparison of the altematives can be 

made by including upgrading of the lower quality products to the quality required by the 

end users. Altematively, the analysis of the energy conservation option could be im­

proved by asessing the impacts of the mix of measures which would save the fuel slate 

produced by oil shale plants rather than focusing only on gasoline. 

z. Include aD of the liquid fuel productiOll OperatiOllS far each of the altematives. 

For most of the alternatives three general processing steps are needed to make liquid 

fuels. These are feedstock extraction, feedstock processing, and raw product upgrading 

to final products. Table 3 summarizes which process steps were included in the quanti­

tative environmental and socioeconomic analysis of  the altematives. In general, assess­

ments of the liquid fuels options did not include all the processes which would actually be 
required in order to manufac ture liquid fuels of comparable quality. Jncluding all of the 

necessary processing steps and. their impacts would give a more valid comparison among 

the altematives. 

Extraction of shale oil by mining was included for the Naval Oil Shale Reserve option but 

coal mining was not included for the coal liquefaction option. Consequently the impacts 

on the environment and the soc ioeconomic impacts due to the larger labor force from the 

coal mining operations were omitted. The transportation of the coal from the mining 

operation to the plant was also not included. The case could be made that the mine pro­

ducing the coal was already in operation and that the coal liquefaction plant was simply a 

new market for the existing coal production. It is not stated that this is the assumption 

nor is it stated why the assumption, i f  it was made, would be valid. The general plan of 

increasing coal production in the United States would tend to require that new coal mines 

would be opened to supply the incremental demand imposed by a major coal liquefaction 

plant. The omission of  the impacts due to transporting the coal from the coal mine to 

thE: plant also would either need to be included in the final ElS, or else an explanation of 

why they do not need to be included in the overall impact of a coal liquefaction plant 

should be described in the final ElS. 
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Table 3 

Process Steps Included for EavironmeDtal aDd SocioecmM»mic ADalyais 

Feedstock Feedstock Final Product Product 

Acquisition Processing Manufacture Use 

0 NOSR X X 

0 Other Oil Shale X X 

0 EOR X 

0 OC S  X 

0 Alcohol/Biomass X X 

0 Conservation X 

0 Coal Liquefaction X X 

(Partly) 
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Pro cessing of the feeds to ck was included for both the N aval Oil Shale Res er ve  and the 

coal lique faction options. It was not included for some of the other options such as out er 

continental shelf oil drilling. Again, the impacts from the producti on of the Jroducts 

that consum ers would use rather than the production of raw feedstocks is necessary in 

order to give a balanced analysis. Alternatively, the energy conservation option could 

include the benefits of the avoided pro cessing step; which would have been required to 

transform crude oR into finished pro ducts. 

The upgrading of the crude shale oR product w as  not included in the D EIS. The awe 

shale oR may either be Jro cessed on-site or off-sit e. The assumption made in the DElS 

apparently was that i t  would be processed o ff-site .  This assump tion does not rem ove the 

impacts that would occur due to m anufacturing finished consumer products at a rem ote 

facility. In som e cases these facili ties that would upgrade the crude shale oR would be in 

the same general vicinity as the shale oil plants. For example, Gary En ergy Corpo­

rati on's Fruita refinery is being examined as a candidat e for expansion in order to ac­

como date crude shale oil The analysis is currently examining the e conomic feasibility o f  

pro cessing ten thousand barrels per day o f  vari ous oil shale feedsto cks into both com­

m ercial transport ation grade fuels and milit ary jet fuels. 

The most recent conceptual desi gn 1 for the coal liquefaction option s elected, SRC-n, 

does include the production o f  finished products for about 85% of the products. Fifty­

foUl' percent of the products ar e  in the form of fuel oil which is probably not acceptable 

for diesel fuel or jet turbine fuel but which would be ac ceptable as a burner fuel in appli­

cati ons such as boilers . Fi fteen percent of the SRC-II product, however, is in the form of 

a raw naphtha which is not a suitable motor vehicle fuel With upgrading the naphtha 

makes a very high quality gasoline. By not including the upgrading o f  the naphtha, a r aw 

product with little commercial value except as a burner fuel is b eing produced contrary 

t o  what a commer cial oper ation would actually do . The environmental consequences of 

the upgr ading of the naphtha would be little differ ent than those which occur in petro­

leum refineries and it seems reasonable that petro leum refinery naphtha processing 

would be a valid basis for assessing the environmental consequences of upgrading the 

naphtha produced from the SRC-II process. 

Among the do cuments describing the SRC-ll process and its environmental consequences 

and the upgrading steps that would be ne ce ss ary  for producing gcmoline from the naphtha 

are the multi-vo lume SRC-n Demonstration Proj ect Phase Zero Deliver ables. These re-
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ports were presented to the U. S. Department o f  Energy on July 3 1 , 1 979 by the Pittsburg 

& Mid way Coal Mining Company. The bulk of the information in these documents is pub­

licly available and could be used to improve the quality of  the DElS. 

3. UE a rcmge of eDvironmeDtal consequences. 

The approach selected for the DElS was to select a single process (e.g. SRC-II) to repre­

sent a technology (e.g. coal lique faction). Using single values instead o f  ranges to repre­

sent the environmental consequences of the technologies considered in the DElS can be 
very misleading. In some cases, such as in the presentation on the health e ffects of the 

different alternatives, ranges of consequences were included in the document but usually 

only single values were used. The wide variety of technologies which could be employed 

to produce liquid fuels, particularly from coal and oil shale, sugge sts that the range of 

actual impacts can be much wider than those included in the DElS. Table 4 lists esti­

mated emissions for several pollutants for four coal liquefaction processes. 

Table 4 illustrates that no single process can be considered "typical" for all pollutants. 

The table also indicates the ranges of emissions which are expected based on the designs 

now hypothesiz ed for various processes. 

The DElS should accurately characterize the impacts that could be expected. A more 

accura te characterization in the final ElS would include some processes which would pro­

duce either substantially more or substantially less of certain environmental impacts. By 

including the ranges of the impacts from the different liquid fuel alternatives, as well as 

typical values,  decision makers will have the opportunity to better assess the environ­

mental consequences of promoting the development of the Naval Oil Shale Reserve. 

4. UE iDdirect coal lique fac tim as the representative coal liquefactim process. 

The DElS uses the SRC-n process to represent coal liquefacation. Indirect coal lique­

faction should be used instead of SRC-n. 
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Table " 

Stack Emiaaioa Rates for 

50,000 BBL/Day Coal Liquefaction Plant 

Emissions (All Stacks-G/S) 

Process Particula tes S02 NOX 
Mobil-M* 7.9 76 132  

( Coal-Me thanol-Gaso line) 

Fisch er-Tropsch * 51 103 20 1 

(Coal-Gasoline-FueI Oil) 

Exxon Donor Solvent* 4 179 56 

{Coal-Fuel Oil) 

SRC-n** 3.1 35 1 10 

(Coal-Fuel Oil) 

Sources: *Synthetic Fuels and the Environmen t: An Env iron men tal and Regulatory 

Analysis, U. s. Department of Energy, June 1 980,  pp. H-4 to H-5. 

**Draft Programmatic NOSR EIS, p. C-20, based upon the Draft EIS for the 

SRC-n demonstration project. 
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Indirec t  coal lique faction is a more representative coal lique fac tion process than the 

SRC-II process using the selection criteria listed on' pag e  3-1 of the D EIS: 

o Feasible commerc ial production by 1 99 0; 

o Available environmental co st and engineering data usable at fifty thousand 

BPD production; 

o Proc ess demonstrated on a comm erc ial scale; 

o Environmental e missions neither excessively large nor small compared with 

other technologies that could represent the alte rnatives, 

As well as a selection criterion not included in the D EIS: 

o Market considerations for the oil shale products. 

The SRC-II process is one of several processes which produce liquids using "direct lique­

fac tion" technology. The major differenc e between direct lique fac tion and indirec t liq­

uefacation is that: 

o during direct lique fac tion coal is mixed with a so lvent and directly m ade into 

liquids, 

o during indirec t  lique fac tion coal is first gasified, and the gases are then cata-

lytically transformed into liquids. 

Table 5 summ ariz es how we ll indire c t  and direct coal liquefac tion match the se lection 

criteria. Feasible commercial production by 1 990 for the SRC-II process is uncertain for 

both the 50,000 BPD siz e  and the 200,000 BPD siz e which are used in the D EIS. The 

SRC-II process is currently being conside red for a demonstration plant at Morgantown, 

West Virginia which, when completed , would produce about 1 5 ,000 BPD of liquid pro­

ducts. The plant will not be constructed and operating until the mid-1 980's. The first 

commercial plant will be an extended version o f  the demonstration plant and is not ex­

pected to begin operation until the very late 1 980's, at which time it would produce ap­

proximate ly 84,000 BPD of liquid products. 

Large' scale manu fac ture of SRC-n or other direc t lique fac tion products is not reasonably 

expected to reach the scale approaching 200, 000 BPD total production until well after 

1990 due to the uncertainty surrounding the design'and operation o f  the equipment in the 

plants. There is also a three year lead time on critical process equipment which further 

extends into the future the time for the large scale producton o f  direc t lique fac tion pro­

ducts. Therefore, SRC-II does not seem to meet the fir st criterion of feasible commer­

cial production by 1 99 0, excep t for a pioneer comm ercial plant which would not be truly 

typical of the currently conceptualiz ed commerical facilities. 
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Crit eria 

1 .  Commercial by 1 990 ?  

2 .  A .  Fnvironmental 
data available? 

t-' 
0 I 
t-' 
'-I 

B. Cost data available? 

C. Engineering data 
available? 

3 .  Process Demonstrated? 

4. Typical Im pacts 

5 .  Mar kets l ike NOSR? 

Table 5 

Indirect and Direct Coal Liquefactian Matched .AgaiDst the 
PMcess Selection Criteria 

Indirec t Liquefac tion 

Commercial now in s everal 
variations 

A. Yes, but not compiled in 
detail in one do cument . Coal 
gasification, methanol, 
refinery process data exists 
Mobil study has detailed dat a. 
F-T cat alyst plant uncertain. 

B .  Yes, M obil study is  best 

c. Yes, Mobil study is best 

Yes, large com mercial scale 

Vary 

Yes, products int er change able 

Dire ct Liquefaction 

Pil ot scale now 
Demo s cale, mid to Late 19 80's 
Com mercial post 1 990 

A. Yes, compiled with SRC-ll 
phase zero Deliverables . Best 
of  any processes' data 

B. Yes, SRC-n Phas e zero best 

C. Yes, SRC-n Phase zero b est 

No, pilot s cale only at present 

Vary 

Not for diesels, jet turbines 



Indirect mal lique facti on is a commer cially ava ilable teclmology today and o ver 100,000 

BPD of production sized equipm ent is currently operating in South Africa. The equi� 

ment which is used is mmmercially feasible and the design in formation necessary for 

mmmercializ ing indirect mal lique faction in  the United States is available. The proch.lc­

tion o f  fuel oil, diesel fuel, jet turbine fuel, gaso line and methanol via indirect coal lique­

faction are all mmmercially (although possibly not e conomically) possible today in the 

United Stat es . 

Environment al mst and engineering dat a suitable fer a 50,000 BPD producti on plant of a 

quality . suitable for the D EIS analysis do exi st for the SRC-n pro cess , rut also exist for 

indirect lique fact ation processes. The dat a  used in the DElS for the SRC-II process are 

from several sources. The b est data for the SRC-n pro cess ar e  those contained in the 

}ilase zero deliverables that the Pittsburg & Midway Coal Mining Company prepared 

under its contract with DOE. These data are probably the be st publically available en­

vironmental production, design , and cost dat a f ar  any coal liquefacti on process. 

Indirect coal liquefac tion seems to have been precluded from further consideration in the 

DEIS because i t  wac; felt that environment al cost and engineering dat a w ere not avail able 

for the differ ent processes.2 No st atem ent is made as to which specific data w ere lack­

ing, rut because indirect m al liquefacti on processes are combinati ons of well known and 

well de fined modules which are commercially availab le it seems inappropriate to not in­

clude indirect mal lique faction due to lack of data. The first module in an indirect coal 

liquefaction plant is the production of coal gas. Many commercially available mal gasi­

ficati on process es are available with wen defined engineering costs and environ ment al 

data. Frequent ly the Lurgi mal gasi fication process is preferred for the available in­

direct liquefaction designs. Lurgi coal gasi ficati on environment al data, in par ti cular, are 

available from the ext ensive environmental analyses which have be en conducted for the 

SN G  plants which are proposed in vari ous parts of the United St ates . 

The se mnd step in the production of mal liquids using the indirect pro cess is shifting the 

co mposi ti on o f  the mal gas to one which is appropriate for making the products desired. 

The modification o f  gac; compositions such as would be used in indirect mal lique faction 

processes is  a very com mon oper ation in the manufacture of a variety of industrial chem ­

icals as well as in petroleum re fining. This step is also required for making SNG from 

mal. The gas composi ti on shifting process is fully enclosed and i t  is unlikely that i t  

would b e  an emitt er o f  pollut ants. The variety o f  existing industrial pro cesses using this 
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step, plus it s use in SNG plant designs, suggests that enough data exist to characterize 

gas shifting. 

The final step in the production of  coal liquids using an indirect process is the manu­

facture of the liquids from the gas by catalytically restructuring the molecules in the 

gas. This is again an enclosed process and it is unlikely that it would be a source o f  emis­

sions. Furthermore, the re structuring is an exothermic process so that no energy is con­

sumed in the process, but rather is released. Thus, no additional energy would need to be 

supplied from an outside combuster such as a boiler or process heater. The cooling water 

require ments for this type of  operation have been well documented in a variety of 

sources. 

One example of an integrated process which is almost identical to the indirect lique­

faction process is the commercial production of methanol from natural gas. The only 

difference is that the gas for indirect coal lique faction is manufactured from coal and 

the gas for commercial methanol plants is manufactured from natural gas during the first 

step of the process. There fore , combining the data from the first parts of an SNG plant 

(to get the gas) with data from the last parts of a methanol plant (to make the gase into 

methanol) would characteriz e an indirect lique faction plant. 

The DEIS excluded a recently developed indirect coal liquefaction process which was de­

veloped by Mobil that produces gasoline from methanol. The reason given for its exclu­

sion was that the environmental impacts for the integrated unit are unkown. This state­

ment is misleading considering that the scale-up for the SRC-n process from the 50 ton 

per day SRC pilot plant to a commercial facility is a larger leap than the commercial 

production o f  methanol using existing methanol technology connected to commercial coal 

gasi fication technology with the final step of catalytically restructuring the methanol 

into gasoline using the Mobil process. The Mobil methanol to gasoline reactor is a fully 

enclosed process. It would be reasonable to expect few air emissions from the process of 

converting methanol to gaso line using the Mobil process. 

Besides the availability of information for the individual subprocesses involved in indirect 

lique faction, a deta iled engineering analysis was conducted for indirect coal liquefaction 

processes including that which is used in South Africa as well as the Mobil-M process and 

the manufacture o f  methanol from coal. This data is publicly available and was develop­

ed for DOE by Mobil Research and Development Corporation.3 This analysis includes the 
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amounts of  coal which are required, the production slates which are produced., the emis­

sions from the plant including off-sites such as boilers, as well as the water requirements 

for the processes. Detailed. flow diagrams and material balances are included. in this 

document. Cost e stimates are produced. for each of the indirect liquefaction alternatives 

explored. Estimates are made o f  the number of operations workers which would be em­

ployed. at the plant. Furthermore, the e stimated number of workers required. to con­

struct the facility are also included. in the analysis for both a 40 hour work week and for 

a 40 hour work week with a 14 hour overtime premium. 

One possible weakness of the Mobil analysis o f  indirect coal liquefaction technologies is 

that the particulate emissions from the catalyst plant of the SASOL type technology is 

not included.. Another DOE document entitled., Synthetic Fuels and the Environment: An 

Environmental and Regulatory Impacts Analysis, which was published. in June, 1 980, has 

detailed. emissions characteristics for several indirect as well as a direct liquefaction 

technologies. Included. in the SASOL plant characteriz ation is an estimate o f  the partic­

ulate emissons from the catalyst plant. 

The third process selection criterion stated in the D EIS was that the process should have 

been demonstrated. at an acceptable scale. As previously mentioned., the SRC-ll process 

has been operated at a size  which has a coal feed rate o f  50 tons per day. 'The SO TPD 

plant needs to be scaled up many more times to reach a commercial size than the tech­

nology which i; currently operating at a commercial scale which would be used in an 

indirect coal liquefaction plant be it SASOL type, methanol type, or Mobil-M gasoline 

type. 

'The last criterion stated in the DEIS for technology selection was that environmental 

emissions be neither excessively large or small compared. with other technologies that 

could represent a particular altemative. 'The direct liquefaction plants such as SRC-ll 

have very different emissons characteristics than indirect liquefaction plants. If the in­

direct liquefaction plant were to be selected as the proto typical coal liquefaction pro­

cess, it may be that SRC-ll would be excessively large or small. Environmental conse­

quences o f  indirect lique faction as opposed to direct liquefaction o f  coal are quite dif­

ferent. Direct coal liquefaction produces compounds which have very different mol­

ecular structures than the type o f  hydroc arbons that are produced. at indirect liquefac­

tion plants. In general, the highly aromatic liquids produced. by direct liquefaction proc­

esses are more active than the paraffinic liquids produced. at SASOL type plants and the 
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methanol produced at methanol plants. The aromatic liquids of  direct lique faction plants 

also are more carcinogenic than the liquids produced by indirect liquefaction and conse­

quently the health and safety consequences o f  the two processes could be very different. 

The last process selection criterion which is important is the markets which the Naval 

Oil Shale Reserve Oil Shale Plant would serve. This criterion was not included in the 

DEIS. The markets that the N aval Oil Shale Reserve production facility would most like­

ly serve would be located in the west . The direct liquefaction plants will operate initial­

ly on bituminous coals located in the eastern part o f  the United States. Indirect lique­

faction plants are most suited for coals of the type located in the western United 

States. Therefore, the coal liquefaction process which is most likely to be able to supply 

the markets which would need to have liquid fuels from the Naval Oil Shale Reserve are 

indirect liquefaction processes. 

Ano ther consideration when determining which coal liquefaction process should be used is 
the types o f  fuels produced from oil shale compared to the types o f  fuels produced from 

indirect liquefaction and direct liquefaction o f  coal. The ability of fuels from the proc­

esses to substitute for one another is summarized in Table 6. The general type of prod­

uct produced from oil shale will be a paraffinic slate o f  fuels. Indirect liquefaction also 

produces a paraffinic fuel slate but direct liquefaction produces aromatic fuels. In gen­

eral the aromatic fuels produced from a direc t liquefaction process such as SRC-n will 

be fuel oil for combusters such as boilers, and high quality gasoline. The fuel oils pro­

duc ed from the direct liquefaction processes are generally no t suited for either diesel 

fuel or jet turbine fuels such as those required for aircraft. The fuel oils produced from 

both indirect lique faction plants as well as oil shale facilities are suited for both diesel 

fuel as well as jet turbine fuel. Therefore the types of products produced from indirect 

lique faction are a closer match to the types of products which are produced from oil 

shale when the need for liquid fuels is matched to the fuel characteristics. 

Based on the five technology selection criteria described above, the most representative 

coal liquefaction technology to be included in the EIS is indirect coal liquefaction rather 

than direct coal lique faction. It is still recommended that a range of emissions or en­

vironmental consequences be used as well as the typical one. The range could be produc­

ed using only indirect lique faction technologies by selec ting appropriate processes within 

the indirect liquefaction category which have a variety of  environmental consequences. 
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Product 

Gasoline 

Diese l  Fuel 

Jet (turbine) Fuel 

I-' 
0 
I Lt. FUel Oil N 

N 

Hvy. Fuel Oil 

Market Region 

Table 6 

Wireet aDd Direct Coal Uquefactioo Product-Market Matches 
Compared to Oil Shale liquids 

Indirect Direct 

As good as oil shale Probably better than oil shale 
'Product 

As well suited as Poor compared to oil shale 
oil shale 

As well suited as Probably very marginal 
oil shale compared to oil shale 

As good as oil shale As good as oil shale 
product 

As good as oil shale As good as oil shale 
product 

Western States Eastern States 



For example , SASO L  type indirec t  lique fac tim would have much higher particulate 

e missions than methano l produc tion because of the particulates e mitted from the 

ca talyst prod uction plant . 

5. Use consisteatly sized facilities and account f. the multi..,,!OIIuct slates of 

the different plOCeSJ&eS. 

The different teclmologies considered in the D ElS do not all produce the same p roduc ts .  

Besides the di fferences in final liquid fuel characteristics there ar e  also subst an tial 

amounts of bY1>roducts produced by so me of the t eclmologies. In particular, both dire ct 

coal lique faction and indirect coal liquefaction pro cesses produce substantial quantities 

of bY1>roduc ts.  Typical p roduct yields are given in Table 7. Indirec t coal lique faction 

produces typically scm of its energy products in the form of gases and direct lque faction 

would be expected to p roduce ab out 3 0%  of its produc ts in the form of gases, inchlding 

both synthetic natural gas and LPG. Proper comparism of the environmental conse­

quences of the different liquid fuel production options should make equivalent product 

slates for all energy forms, no t just the lquid fuel forms . 

One way in which the equivalent comparisons could b e  made for the liquid fuel produc­

tion options which do not produce the gaseous fuels and other fuel products would b e  to 

ex amine the consequences of additional fue l  production faciliti es w hich would be dedi­

cated to making the fuel forms which are absent from the lquid fue l plants. For -ex­

a mple ,  the oil shale option which would not make as much gaseous fuel as an indire ct 

l iquefaction p lant cwld be combined with a coal gasific ation p lant to make the equiv­

alent amO\Dlt o f  gaseous fuel. In this case the comparison would be b et ween an oil shale 

facilit y  combined with a gasi fication p lant and the indirect coal I que fac tion plant. Even 

for the indirec t lique faction p lants, substantially fewE!' employees are estimated to b e  

needed than the estimate given i n  the DEIS. 

6 .  ReezamiDe Coal UiquefactiOD PJaIIt Employment Bstimates and tile Resultm8 
Socioecl:xmomic Impacts. 

The DEIS estimates that about 1 0  times m ore employees would be needed to oper at e  an 

SRCrll p lant than is given in the detailed estimate of the conceptual commercial SRC-n 

plan t desi gn re cen tly prepared for 00 E. 4 ,5 The p ian t em ployment es tim a tes from thes e 

two sources for an SR C-ll plant , and estimates for t wo types of indirect lique fac tion 

plants are given i n  Table 8. The large differences betw een the estimates indicates that 
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Table 7 

Typical Coal Liquefaction Process Plant Design - Yields 

Typical Process Yields (% Fuel Energy) 

Products Methanol Plant F-T Gasoline Plant** Mobil Gasoline Plant Direct Lique faction:fl: 

Liquids 

Gasoline 2 25 4 1  16 

Diesel, :fI:2 5 } S4 
Resid. Oil I 
Alcohols 48 3 

Gases 

SNG 50 64 54 8 

LPG 2 5 23 

, 

* Tre mendous flexibility o f  yields is possible. These values are from detailed analyses performed by others. 
**An extreme case, the usual maximum gasoline:Diesel Fuel Ratio is 7 5: 25, not 83: 1 7. 
:fI: For an eastern bituminous coal. Western coals give higher gas yields. Does not to tal to 100% due to rounding. 
Note: Methanol, F-T, and Mobil gasoline processes are all indirect c oal lique faction processes. 
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V1 

Source 

DEIS* 

SRc-n Project 

Phase Zero** 

Mobil Report*** 

(Scaled with 

Phase Zero Factors) 

Mobil Repor t# 

(Scaled with 

Phase Zero Factors) 

Notes: 

Table 8 

Plant Employment Estimates for Coal Liquefaction 

Number Plant Employees at 50,000 Bbl/Day Plant 

4,000 at SRC-n Plant 

350 at SRC-n Plant (Scaled from 507 at 73 ,000 Bbl/day) 

6 00 at Mobil-M Plant (Total Fuel Basis) 

1 ,400 at Mobil-M Plant (Liquid Fuel, Only, Basis) 

87 0 at F-T Plant (Total Fuel Basis) 

2,600 at F-T Plant (Liquid Fuel, Only, Basis) 

* Draft Programmatic NO SR ElS, p.  C-19  
** The Pittsburg and Midway Coal Mining Company (P&M) , "Conceptual Commercial Plant, Plant Descriptions," 

SRC-n Demonstration Project, Phase Zero, Task Number 3 ,  Deliverable Number 8, Vol. 2 of 5 (July, 1979) 
*** M. Schriener, Research Guidance Studies to Assess Gasoline from Coal by Methanol-to-Gasoline and SASOL­

Type Fischer-Tropsch Technologies, (August , 1978) ,  pp. 200-20 1 .  
# Schriener, pp .  200-201 .  



an error has been made. Since the large socioeconomic impac ts of  coal liquefaction are 

largely driven by the number of plant employees, these e stimates need to be reexamined 

in the DEIS. 

The estimates for to tal number of employees for the two indirect liquefaction plants 

listed in Table 8 were based upon the e stimated number of plant operators given in refer­

ence 6. Total plant employeers, including permanent maintenance and non-craft {admin­

istrative} employees, were estimated by assuming the same ratio of total employees to 

operators for the indirect lique facation(plant as for the direc t liquefaction plant. Even 

for the indirect liquefaction plants, substantially fewer employees are e stimated to be 

needed than the estimate given in the DEIS. 

7. Reexamine the Estimated Amount of Solid Waste Generated by Coal Liquefaction. 

The DEIS estimates of solid waste .o: .re not consistent with the process description as will 

now be described. The coal feed rate given is 24,300 TPD, the solid waste production 

estimate for gasi fier slag is 2,86 0 TPD and the estimate for tramp iron and other coal 

refuse is given as 8,484 TPD.7 The estimate o f  the total waste produced is 1 1 ,344 TPD. 

This figure implies that 46% of the coal entering the plant is ash or refuse. This esti­

mate is obviously in error. This estimate may be so high because mine waste may be 

included in it, although the process description given in the DEIS does not include mining 

operations. The gasifier slag stream estimate is reasonable and implies a coal ash con­

tent of about 10 to 12 percent, which is a typical value for the coals examined for the 

SRC-n process. 

As previously suggested, coal mining should be included in the environmental impacats of  

coal liquefaction. If the solid waste est imates in the EIS do include mining operations it 

should be stated. It is also recommended that the different solid waste estimates due to 

using western coal instead of eastern coal be included in the final EIS. 

8. General Comments 

The assessment of the coal liquefaction alternative to the development of the Naval Oil 

Shale Reserve can be improved in other ways. One of the ways in which it could be im­

proved would be to use consistent data sources. For example, the direct coal li que fac­

tion option presented relied upon data sources produced between 1 975 and 1 980 without 
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describing why one data source was selected instead of  another. This approach seems to 

be particularly inadequate considering that the phase zero deliverables on the SRC-il 

process, which became publicly available in July, 1 979 , include detailed discussion of the 

SRC-il process design, emissions,and socioeconomic impacts. Another problem associat­

ed with the SRC-lI discussion in the DElS is that the differences between the demonstra­

tion plant, the first commercial plant, and the conceptual commercial plant were not 

taken into account in the analysis. For example, the yields presented for the SRC-lI 

proce'ss are for the demonstrated and not for the conceptual commercial plant which 

would be the more appropriate indicator of the product slate for the process. 

The mixing of the different references and failure to supply any backup calculations or 

written documentation makes it difficult to calibrate the accuracy of the analysis. 
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10- 10 

IlL Specific Comments on lDdivhmal Pages of the Draft Programmatic EIS 

This secticm ccmtains speci fic comments addressing particular statements made in the 

draft programmatic EIS. The comments are sequentially arranged by page number. 

Page 1-6. The water requirements for a 50,000 BPD liquid fuel facility are stated to be 
very small for coal lique facticm with the implication that they are less than the 4,600-

17,500 acre feet per year for the Naval Oil Shale Facility. This statement is inaccurate 

based upon the phase zero conceptual commercial plant descriptions for the SRC-n pro­

cess which were delivered to DOE on July 3 1 ,  1979. Based upon Volume Z of Task #3, the 

estimated water consumption of  the conceptual commercial SRC-n plant is Z8. 1 9  gallons 

per million Btus of fuel products. The conceptual commercial plant design is based upon 

a plant producing the equivalent of  100,000 BPD of fuel products with about 69% of the 

fuel products being fuel oil and naphtha. Therefore, the range of water consumption for 

a 50,000 BPD liquid fuel facility would be approximately 1Z,000 acre feet per year and 

the water consumption for a 50,000 BPD total fuel equivalent facility would be about 

8,800 acre feet per year. Both of these figures are substantially larger than those im­

plied on page 1-6 of the DEIS. The water use estimates on page 5-33 ( l 1 , ZOO AF'/yr) of 

the DEIS are correct. 

For indirect coal lique faction a reasonable estimate of the water consumption for a plant 

which has not been thoroughly optimized for reduced water use is about 35 gallons per 

million Btus of fuel products produced. For a plant which produces 50 ,000 BPD of gaso­

line the annual water consumption would be approximately ZZ,OOO acre feet per year 

based on the gasoline producticm and about 1 1 ,000 acre feet p�r year based upon the to tal 

fuels production including the synthetic natural gas and LPG. These numbers are probab­

ly somewhat higher than what would occur at a plant which had been optimized for 

energy use am minimum water consumpticm but are not so high as to not indicate that 

the statement on page 1-6 of the DEIS is probably incorrect  about the implied amount o f  

water which would be used a t  a coal liquefaction plant. 

Page 1-7. The so lid waste production for coal liquefaction is stated to be 4.5 million tons 

per year. This number does not correspond with the information supplied in Appendix C 

page ZOo It is substantially less than the information in the Appendix. It also is not clear 

how this much solid waste is generated. According to the phase zero documentation for 

the concep tual commercial SRC-n plant , which is approximately the siz e of  a 100,000 
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BPD production fac ility, only 1 .3 million tons of  ash would be produced per year. The 

size of the plant that is used on page 1-7 is not stated, but in either case the amount of 

waste is significantly greater than the coal ash production. 

An indirect liquefaction plant which was set up to produce 50,000 BPD of liquid fuels and 

approximately 100 ,000 BPD of  to tal energy operating on subbituminous coal would pro­

duce about 1 .3 million tons per year of coal ash. This figure is also much smaller than 

the solid waste estimate on page 1-7 of the DEIS. 

Page 1-7. Coal liquefaction is stated to have the greate st health and safety hazard po­

tential. This statement should be reevaluated if indirect coal lique faction is used as the 

standard coal liquefaction technology. The aromatic nature of direct coal liquefaction 

products give this process it s high health and safety hazard. Indirect coal lique faction 

products are not aromatic in nature and consequently would have a much lower health 

and safety hazard potential. 

Page 3-9. A statement is made that Morgantown, West Virginia is representative of the 

areas in which the first liquefaction plants will be built. This statement is correct for 

direct lique fac tion plants but is probably incorrect for all coal liquefaction plants. The 

indirect liquefaction processes will probably be located in the west. Coal gasi fication is 

the first step in indirect coal lique faction and consequently plants employing indirec t 

liquefaction would be sited near coal feedstocks which are most suitable for gasi fica­

tion. The most suitable coal gasification feedstocks are in the western regions of the 

country, in particular those regions that have subbituminous and lignite coals, not the 

bituminous coals such as in the Morgantown region. 

Page 3-Z. The efficiency for coal liquefaction processes is given as 7 1%. Seventy-one 

percent would be typical for direct lique faction processes but is too high for indirect 

liqui fication processes. It is not clear what information is given when the efficiencies of 

individiual processes are compared. Process efficiency is an important criterion in so me 

regards for the economics of a process. It is unclear what the importance of an efficien­

cy comparison is when comparing alternative liquid fuel production schemes, particularly 

when different product slates and large volumes of by-products are manufactured. 

Page 3-Z0. The potenia1 health and safety hazards of coal lique faction are rated between 

major am moderate in Figure 3-6. This analysis is based upon the SRC-n process. As 
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10-7 
( cont . ) 

previously stated, indirect lique faction plants including both Fischer-Tropsch synthesis 

facilities, methanol facilities and the Mobil M-Gasoline process would produce much 

smaller quanities of carcinogenic compounds than the highly aromatic structures pro­

duced during direct liquefaction. 

The products produced by the SRC-n process are mostly end products and all of the prod­

ucts produced during indirect liquefaction are final products, whereas those produced 

from the typical oil shale plant included in the DEIS are only crude oil products which 

need substantial further upgrading. Therefore, the impacts associated with the upgrading 

should also be considered in any health studies for oil shale but would not need to be in­

cluded additionally for the indirect liquefaction process and only very m oderately for the 

direct lique faction process. 

Page 3-24. The labor force estimate for peak construction appears to be reasonable for 

both indirect coal liquefaction as well as direct coal liquefaction. 

Page 4-9. A description is given o f  the environment affected by an SRC-n plant located 

near Morgantown, West Virginia. The environment of Morgantown, West Virginia is quite 

different than that for a typical indirect lique faction plant located in the west . It would 

be appropriate to expand this section to include the westem state areas which would be 

typical sites for indirect coal lique faction plants. 

Page 5-32. The discussion on direct liquefaction emissions mentions that methane might 

be released during coal mining operations and that th. would contribute to hydrocarbon 

concentrations. This statement is somewhat erroneous because methane is a nonreactive 

hydrocarbon and thus is neither regulated nor contributes to air quality deterioration. 

Page 5-34. The discussion on solid waste impacts from direct coal liquefaction appears 

to be incorrect. Using information in the conceptual commercial plant description o f  the 

phase zero deliverables, a 50 ,042 BPD liquid fuels plant using the SRC-n process and con­

sidering only the fuel oil and naphtha production would use approximately 23 ,000 tons o f  

coal per day. Assuming that the coal has 12% ash, approximately 2,700 tons per day of 

coal ash would be produced which confirms the estimate in the DEIS for the gasifier slag 

stream which is where most of the c oal ash would em up. However the DEIS also has 

approximately 8,500 tons per day of tramp iron and coal re fuse being produced as well as 

the gasi fier slag. Combining the figure for the gasi fier slag of 2,860 tons per day and the 
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figure for the other solid waste streams of  8 ,484 tons per day and assuming that these 

nonreactive so lids all came from the coal, approximately 1 1 , 000 tons per day of nonre­

active material come from the coal. With a coal feed rate o f  22,000 tons per day these 

figures suggest that between 30 and 50% of the coal received at the plant is waste. The 

30% figure is arrived at by assuming that there will be 1 1 ,000 tons per day of waste and 
that 22,000 tons per day are needed am the 50% figure is arrived at by assuming that the 

22,000 tons of  coal which are received at the SRC-n plant in the commercial design is 

constant with the 1 1 , 000 tons per day of the draft being an accurate e stimate of the 

waste. In either case ,  the to tal quantity of waste from the process seems to be much 

larger than that which would actually occur. 

One source of  this discrepancy might be that the waste material from the coal mining 

operations are being included with the coal re fuse estimate. If this assumption is being 

made it should be clearly stated. If it is not being made, some additional documentation 

supporting the estimate in the DEIS should be supplied other than referencing a report. 

Page 5-35. The statement is made that bec ause coal liquefaction processes use more 

severe operating comitions that larger quantities of polycyclic organic molecules would 

be produced. This statement is based upon poor logic. The production of  the polycyclic 

compounds in direct liquef action processes depends upon the precursor molecules in the 

feedstocks and the process type, not the severity of the operation. An excellent coun­

terexample to this logic of  severe operating conditions producing polycyc lic compounds is 

that coal gasification (which uses much more severe operating conditions than direct 

liquefaction) produces very few polycyclic compounds, particularly in the slagging, en­

trained flow proc esses. 

Even though the logic is incorrect,  the conclusion that for direct liquefaction more poly­

cyclic organic molecules will be produced is correct. For indirect liquefaction it is not 

correct  to assume that more polycyclic organic molecules would be produced than the 

production of liquids from shale oil, petroleum or biomass/alcohol. 

Pages 5-59 and C-19. The capital cost for the direct coal lique faction plant is given as 

2.4 billion dollars for a 50,000 ton per day SRC-n plant. This figure is much higher than 

those which were given in the July, 1979 conceptual commercial plant descriptions under 

the phase zero deliverables for the SRC-n demonstration proj ect. This document gave a 

capital cost of  1 .7 billion dollars, inc luding a 20% contingency. The 1 .7 billion dollar cost 
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is based upon November, 1978$. It is not known which year dollars have been used in the 

DEIS. This discrepancy in capital cost is approximately 35% and would need to be based 

upon different plant design assumptions. Bec ause the product slates used on page C-19 

are based on the draft Environmental Impact Statement for the SRC-n demonstration 

projec t  at Morgantown ,  it would seem appropriate to base the capital cost of the SRC-n 

commercial plants on the documents that are being developed by Gulf Oil for a commer­

cial plant based upon the same design data rather than on a different source o f  informa­

tion. 

The peak construction employment for direct coal liquefaction listed on page 5-59 in 

general are supported by the estimates given in the phase zero deliverables for the SRC­

IT project.  

Page 5-65. An irreversible and irre trievable commit ment of re sources is stated to be 

coal (which could otherwise be used to produce metallurgical coke) used for liquid fuels 

feedstocks. This state ment is not necessarily correct bec ause direct liquefaction proc­

esses do not need high quality coals such as those used for producing metallurgical coke. 

Indirect  liquefaction processes work best with subbituminous and lignite coals which are 

not now suitable coking coals. 

Pages C-18 and C-19. The process description for SRC-n is accurate • .As previously dis­

cussed, indirect coal liquefaction should also be described. 

Pages C-19 and C-ZO. .As previously discussed, the coal feedstock quantities and the 

solid waste production quantities do not seem to correspond. This may be due to the 

mixing of  different re ferences with different assumptions underlying the amount of coal 

and solid waste production. This information should be made consistent or else documen­

tation should be included describing the inconsistency. Based upon the solid waste num­

bers presented on page C-ZO almost as much solid waste is produced as coal is fed into 

the plant. 
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RESPONSE SET 10 

10-1 The referenced NOSR pl ant wou l d produce an upgraded sha l e o i l  that 

wou l d be a l ow su l fu r ,  premi um feedstock  d i rectl y usabl e i n  a 
refi nery .  To our  knowl edge , no one i n  the petro l eum ,  refi n i n g  o r  
sha l e  i ndustries subscri bes to the i dea that "spec i a l l y  des i gned 
refi ner ies  wou l d  need to be used i n  order to upgrade i t  [ s ha l e  o i l ] . "  

The upgradi ng  processes used at  the pl ant  s i te are those that have 
been i ndustry standards for many years . Sha l e o i l has been succes s ­
fu l l y  refi ned i n  two l arge-sca l e experiments i n  1975 and 1978 for the 

Navy . In  each case , an  ex i st i ng , commerc i a l  refi nery was used . 

The coal l i quefaction  opt i on sel ected ( SRC I I ) i s  con s i dered far 
preferabl e to the i nd i rect l i quefacti on processes for the purposes of 
th i s  E IS .  The " fuel  o i l " produced by SRC I I  i s  a wi de bo i l i ng range 

l i q u i d  ( 3 500-9000F ) , comparabl e to a sha l e syncrude , l ess  the naphtha 
fracti on . Tabl e 1 in comment set 10 mas ks thi s feature , as does 
Tabl e 2 .  

Each d i rect l i quefaction  opti on does have a syncrude mode . ( See , 
for examp l e , the H-Coal  Syncrude Producti on Mode , descri bed i n  the 
DOE Foss i l  Energy Program summary document , among numerous references . )  
The process i ng steps i nvo l ved i n  the d i rect l i quefact ion  process 
do have a step anal ogous to u pgrad i ng of  sha l e  o i l . We bel i eve the 

sel ect i on of SRC I I  i s  ent i re ly  reasonabl e and proper . Compari sons , 
as  they sta nd i n  the E IS ,  are cons i de red val i d  and wou l d  not be 
materi a l l y  affected by prec i se ly  match i ng fuel product s l ates . 

10-2 The ana l ys i s in comment  set 10  apparent ly  was compromi sed by what DOE 
bel i eves to be errors i n  Tabl e 3 i n  that set . For examp l e ,  feedstock 
a cqu i s i ti o n  and process i ng are requ i red for every opti on except conservati on . 

Upgradi ng of sha l e  o i l  on s i te was i nc l uded . Refer to the response 
to comment 2-10 for a d i scuss i on of sha l e  o i l refi n i ng l ocat i on . The 
product cal l ed "fuel o i l " i n  the SRC I I  des i gn conta i ns both the jet 
fuel ( 300-5500F )  and d i esel  fuel ( 350-6500F )  fracti ons . The env i ron-
mental consequences of upgrad i ng naphtha from SRC I I  a re out of scope 
for th i s  E I S .  
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The fi nal E I S for the SRC I I  Demonstrati on Program i s  more recent and  
i s  cons i dered preferabl e to the Phase  Zero document .  Its data were 

i ncorporated i n  the fi nal  NOSR programmati c E IS . 

10-3 Refer to the response to comment  3- 1 1 .  The EIS is  bel i eved to be a 
reasonabl e c haracteri zat i on o f  i mpacts . 

10-4 DOE does not bel i eve that the i nformati on i n  comment set 1 0  substanti ates 
the content ion  that i nd i rect l i quefacti on i s  a better c ho i ce than 
d i rect l i quefacti on . A d i scu s s i on of some of  the reasons for c hoos i ng 
SRC I I  i s  on page 3-7  of the E I S .  SRC I I  sati sf ies the cri teri a .  
I t  was not con s i dered pos s i bl e  ( nor absol ute ly  necessary )  to i ncl ude 
a requ i rement for i nterchangeabl e products i n  the sel ect i on cri teri a .  
Sha l e o i l , u s i ng a l i ke ly  refi n i ng methodo l ogy suggested by Chevron i n  
the i r s ha l e o i l refi n i ng study ,  woul d produce 1 7% gasol i n e ,  20% jet 
fuel , 54% d i esel fue l  and 9% res i duum . Accord i ng to another Chevron 
study ,  SRC II  woul d produce 22% LPG , 14 . 5% naphtha , wh i ch coul d be 
used as reformer feed for gasol i ne ,  and 63 . 4% " fuel o i l . "  Thi s  fuel 
o i l  conta i n s most of the jet fracti on , a l l of the d i esel  fraction  and 
some res i du um .  The rema i n i ng porti on  of the jet  fracti on  fa l l s  i n  
the naphtha c u t .  Indi rect l i quefacti on , such as F i scher-Tropsch , 
accord i ng  to the Mobi l study c i ted , yi el ds 6 . 3% LPG , 1 0 . 2% mi xed 
a l cohol s ,  68 . 6% gasol i ne ,  1 1 . 7% "di esel fuel " ,  wh i ch i s  real ly  a 
naphtha-based j et fuel such as jet  B or  J P-4 , and 3 . 1% "heavy fuel 
o i l , "  whi ch  i s  rea l l y  a d i esel fuel . The se data woul d a ppear to 
refute the statements made under cri terion 5 i n  Tabl e 5 of th i s  
comment set , a s  do the data i n  Tabl e 7 .  Therefore , the bas i s  for sub­
sequent assumpti ons concern i ng d i rect versus i nd i rect l i quefacti on i s  
unsupported i n  th i s  area . Refer to the response to comment 2- 10  
for a d i scuss i on of  markets for sha l e o i l . The di scuss ion  of the 
cbaracter i st i cs on page 10-17  and Tabl e 6 or comment set 10 i s  not 
s upported by the state of knowl edge of fuel s chemi stry nor any experi ­
ments to date , to the best of our knowl edge . 
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10-5 The cri teri a for sel ect i on of l i q u i d  fuel s opt i ons  ( page 3-1 ) is for 

"50 , 000 bpd . . .  of  l igu i d  fuel s . "  Product y ie l ds i n  Tabl e 7 
of  comment  set 10  appear to be i ncorrect . ( See response to 10-4 . ) 
Compari sons of the envi ronmental con sequences of the d i fferent l i q u i d  

fuel opt i ons  are con s i dered val i d  for the purposes of thi s programmati c 
E IS as  they stand . 

10-6 The content i on that the E I S  overstates the SRC I I  empl oyment by a 
factor of  10  i s  not cons i stent wi th data i n  the SRC I I  F i na l  E I S . 
The f ig ure ci ted on page C- 19  i n  the draft E I S  was bel i eved accurate when 
i t  was ta ken from the ci �ed reference . Subsequent reca l cu l at i ons by SRC I I  

have c ut that fi gure i n  hal f .  The new f igure s uppl i ed by the SRC I I  
F i na l  E I S  i s  now u sed . 

10-7 The January 1981  Fi na l  E I S  for SRC I I  l i sts sol i d  wastes as approx i ­
mate l y  4 1 % .  G i ven the range of uncerta i nty surroundi ng commerc i a l  

des i gns  for SRC I I ,  th i s  fi gure i s  reasonabl y cons i s tent wi th the 
previous  one i n  the E I S .  However ,  the l atest data are now used . 

10-8 Those sources con s i dered most rel i abl e were sel ected to support the 
E I S  ana l ys i s ,  I n  a few cases , updated sources avai l abl e s i nce the 

draft E IS was prepared have been used i n  the fi nal  E I S .  Every effort 

has been made to descri be the methodol ogy u sed i n  s uffi ci ent 

detai l . 

10-9 See response to comments 10-2 and 10 -8 .  No re l i abl e sources were 
omi tted , but i n  areas of uncertai nty , s uch as for p l ant output , those 
s ou rces whi ch had corroborat i on or  s u pport , or  wh i ch were drawn from 
actual  experi ence were preferred . 

10-10 The statement referri ng to a l ivery sma l l "  water usage for coal  1 i que­
fact ion has been repl aced wi th the actua l usage number , 
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10- 1 1  As has been stated before ( responses 1 0 - 1  and 10-4 ) , d i rect 
l i quefact i on wa s t he process c hosen for the stated reasons . Energy 
eff i c ienc ies  were presented to i l l ustrate how much energy each 
technol ogy must wi thdraw from the nat i on 1 s  economy to operate 
compared with  how much u sab l e energy each technol ogy retu rns to 
the economy .  I t  a va l i d  and very va l uabl e ai d i n  comparati ve 
ana lyses . There i s  i nsuff i c i ent i nformat i on ava i l abl e to support 
the content ion  that there are more carci nogens i n  d i rect l i quefa ct i on 
end products than there are i n  end products of i nd i rect l i quefact i on .  

1 0 - 1 2  The d i sc u ss i on of methane rel ease has been rev i sed . 

1 0 - 13  The statements made i n  the E I S  are amp ly  supported i n  petrochemi ca l 
l i terature . The  I I precursor mol ecul es " ex i st i n  coa l and the thresho l d 
temperatures for PNA format i on are i n  the range of 7500 to 9000 F ,  
l ower than cond it i ons for l i quefact i on .  

10-14 Refer to the response to comment 3 - 1 2 . 

10- 1 5  Th i s  sect i on has been rev i sed .  

10-16  Refer to the response to comment 10-7 . 
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Ref : 8W-EE 

Ms . Ruth C l u s en 
Ass i stant Secretary for Env i ronment 
U . S .  Dep artment of E ner gy 
Was h i ngton , D . C .  20585 

Dear Ms . C l u s en : 
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The Reg i on V I I I  Off i ce of the Env i ronmenta l  Protect i on Agency has  
revi ewed t he draft programmat i c  en v i ronm ent al i mp act statement reg ardi ng  
Deve l opment Po l i cy Opt i on s  N ava l  O i l Sha l e  Res er ves , Garf i e l d  County , 
Co l orado and h as the fol l ow i n g  s uggest i ons f or your c on s i derat i on .  Th i s  
en v i ronmen t a l  i mp act statement , to he l p  i n  mak i rtg po l i cy dec i s i on s ,  s h ou l d  
i nc l ude an exp l i c i t d i s cu ss i on of var i ous  reasons why the  Nava l  O i l Sh a l e  
Reser ve m i ght b e  deve l oped . The E I S  s hou l d ana l yze  the cr i ter i a  for 
dec i d i ng whether or not t he Nava l  O i l  S h a l e  Reserve ( NOSR ) s h a l l be 
deve l oped . Such cr i ter i a  s hou l d i nc l ude t he year l y  l eve l of pr i v ate 
i ndu stry s ha l e  o i l  producti on t hat wou l d  be c on s i dered acceptab l e  before a 
dec i s i on to deve l op NOSR l ands  wou l d  be i n i t i ated . The spec i f i c obj ect i ves  
f or reduci ng s oc i al and  en v i ronment al impacts t hat the government wou l d  l i ke 
to ach i eve dur i ng t h i s  process  shou l d be  enumerated . For i n st ance , DOE 
s hou l d  c on s i der deve l op i n g  NOSR l ands pr imar i ly f or t he purpose of prom ot i ng 
tec h no l ogy wh i ch ha s the l ea st damage to the env i ronment . EPA concurs w ith  
DOE ' s  recommendati on t h at upon a dec i s i on by Congress to  deve l op the  Naval  
O i l  Sha l e  Reser ve l an d s  a s i te spec i f i c  en v i ronmenta l  impact statement wou l d  
be necess ary to anal yze t he deta i l ed i mp acts i n  t h at regard .  

O f  pr imary concern to EPA regar d i ng the deve l opment of the o i l  s h a l e 
i ndu stry i s  t he c h ar acter i z at i on of p o l l utants and the demonstrat i on of 
appro pr i ate control  techno l ogy i n  order to ens ure a c l ean i ndu stry . Of 
speci al  imp ort ance i s  t he  i de nt i f i cat i on and eventua l  c ontro l of mater i a l s  
that can cau s e  cancer and l ung  d i s ea s e .  Poss i b l e  hazards  i nc l ude potent i al 
cancer c au s i ng compounds i n  t he s ha l e  retort res i d ual streams and tox i c  
s ubstances i n  the products and by- products . O f  utmost i nterest to EPA i s  
t he p otent i al  i mp act to t he commun i ty at l arge due to the re l e ase  of 
po lycyc l i c  organ i c  m ater i a l s  ( PaM) . A recent report by the GAO s uggests 
t h at expos ure to paw s i n  t he o i l  s h a l e  i ndustry m ay act syner gi st i ca l l y  
w ith  u l tra- v i o l et rad i at i on expos ure on the Co l orado p l ateau t o  i ncrease  the 
r i sk of sk i n c ancer . S uch p otent i al hea lth  h az ards s erve to rei terate EPA ' s  
reque st that the Department of Energy w i thho l d  t he deve l opment of the naval  
o i l  s ha l e  reser ve p endi ng  t he outcome of i ndustry i n i t i at i ves in  the o i l  
s ha l e  i ndu stry. Through those i n i t i a l i ndu stry i n i t i at i ves  answers c an be 
obta i ned to some of t he current unknm�ns w i th respect to the protect i on of 
pub l i c  hea l th for thos e  i nvol ved i n  the producti on of o i l s h a l e .  

I The f i n anc i al  re s u l ts pres ented on p ages 3-31 to  3-34 i nd i cate an 
opti mi st i c  f i nanc i al p i cture f or o i l  s ha l e deve l opment . F i gure 3-11 shows 
t h at t he h i ghe st s e l l i ng pr i ce requ i red by t he l eas i ng case  ( h i ghest 
i ndu stry r i s k )  i s  $26 per barrel i n  order to ret urn 15% to i ndustry on thei r  

1 1 - 1  



1 1-3  

1 1-4 

1 1- 5  

- 2 -l i n vestment . Th i s  pr i ce i s  we l l  b e l ow t he current m arket . T h u s  i t  appears  
t hat t he free m arket system may be suff i c i ent to  i n i t i ate an  o i l sha l e  
i ndu stry. 

The F i na l  E I S  shou l d  d i s p l ay ,  t hrough a compar at i ve ana l ys i s ,  the 
p roj ected tota l  costs per b arrel assoc i ated w ith  a l l of the a l ternat i ve s  
con s i dered , not j ust for o i l  sha l e . Th i s  cost range wou l d  b e  a n  important 
way to pres ent the cap i ta l  resource tradeoffs i nvo l ved among the 
a l tern at i ves . 

The draft programmat i c  imp act  statement i nd i c ates that DOE has  
i n i t i ated act i on s  to purs ue federal res erve water r i ghts . The  a l ternat i ves  
and spec if i c act i on s  taken i n  regard to  th is  act i on shou l d  be i nc l uded i n  
the  fi n al impact statement . EPA s ugge sts t h at DOE may w i s h  to c oord i n ate  
wit h  t he  Water and Power R esource s  Ser vi ce to see i f  water m ay be  avai l ab l e  
i n  c onjuncti on w i th efforts t o  reduce C o l orado R i ver S al i n i ty .  WPRS i s  
current ly  conduct i ng st ud i es to determi ne whet her or not s al i ne groundwater 
w i t h i n t he Co l orado R i ver system m i ght be u t i l i zed i n  the o i l s h a l e  i ndu stry 
as a mechan i sm for bot h  reduc i ng s al i n i ty and enhanc i ng energy recovery. 

EPA c onc l udes �at prov i ded DOE s e l ects t he " no act i on "  a l ternat i ve and 
de l ays t he deve l opment of naval-o i l  sha l e  reser ves , t h i s act i on shou l d  be 
rated i n  t he c ategory LO-l .  Th i s  mean s  EPA has no  obj ect i ons and req u i res 
no add i ti on a l  i nformat i on ,  if the Department of Energy proposes to  de l ay the 
deve l opment of naval  o i l  s h a l e  reserves u nt i l  the outcome of pr i vate 
i ndu stry i n i t i at i ves are determi ned . P l ease  con t ac t  Weston W i l son of my 
staff at FTS 327-4831 i f  we c an be of f�rther a s s i st ance i n  t h i s  matter . 
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RESPONSE SET 1 1  

1 1 - 1  Refer to  t he  response to comment 2-7 . 

1 1 -2 The fi nanc i a l p i cture projected for o i l  sha l e devel opment was based 

upon the cost f igures made publ i c  i n  1979 and thus cannot be compared 
d i rectl y to c urrent market pri ces i n  1981 because of the h i gh rates 
of i nfl ati on experi enced i n  the l ast few years . The fi nanc i al p i cture 
projected today wou l d s uggest pri ces i n  the range of 20% to 30% h i g her 
than  those conta i ned in  the  report . 

Ana l yses wh i ch project future costs and  pri ces for synthet i c  fuel s 
and other commodi t ies  are i nherentl y i nexact because of the magn i tude 
of  the u ncerta i nt i es present i n  estimat i ng the future . The costs 
projected here are wel l wi th i n  the range of other publ i c l y  ava i l abl e 
estimates by respons i b l e  anal ysts and are cons i dered adequate for the 
purposes of the E I S .  

The observation  that the rel ati ons h i p between the projected cost/pri ce 
l evel s for sha l e o i l  fuel products and c urrent market pri ces may be 

suffi c i ent for free market i n i ti ati on of an  o i l  s ha l e i ndustry i s  
not u ncommon . I t  i s  a concl u s i on that can be read i l y  drawn upon a 
cursory exami nati on of the ri sks fac i n g  the potenti a l  project deve l oper 
as  he v i ews an uncerta i n future of 20 to 30 yea rs . However , pri ce 
ri s k  i s  but one of a series of ri s ks that requ i re assessment pri or 
to a dec i s i o n  to  comm it  the  l arge amounts of  capi ta l necessary for 
the impl ementati on of a l arge sca l e synthet i c  fuel s project . Few 

project devel opers appear to have suffi c i ent confi dence i n  th� future. 
a nd i n  o i l  s ha l e technol ogy to i n i t i ate devel opment . A cont i n u i ng 
percept i on of pr ice pari ty i n  the futu�e market pl ace for sha l e o i l  
products may not be a s uffi c i ent cond i t i on to promote broad sca l e 
o i l s ha l e deve l opment . 
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1 1- 3  A comparati ve analys i s  o f  the proj ected total costs per barrel 
associ ated wi th a l l the EIS a l ternati ves i s  not cons i dered to be 
useful  i n  the context of th i s  E I S  for NOS R  1 .  

The res u l ts o f  p ri vate sector cons i derat i on of a l ternati ves wou l d  
become evi dent i n  the responses the Government wou l d  recei ve to an 
i nvi tati on by the Government to the pri vate sector to parti ci pate i n  
the devel opment o f  the p roperty under speci fi ed te rms an d condi ti.ons . 

11-4  Fo l l ow ing  the  reso l uti on of thres ho l d  j uri sdi ct iona l  questi ons ( see 
Un i ted States v .  Di stri ct  Court i n  and for Water Di vi s i on No . 5 ,  
401 U . S . 527  ( 19 7 1 ) ) ,  the Un i ted States s ubmi tted i ts c l a i ms regardi ng  
water ri ghts for a NOS R  deve l opment proj ect i n  Water Di vi s i on 5 .  
At the t ime the Department of Justi ce fi l ed i ts water c l a im  on beha l f 
of vari ous Federa l agenci es w ith operati ons i n  Wate r Di vi s i on No . 5 ,  
i t  was envi s i oned that producti on from NOSR 1 mi ght go as h i gh as 
one mi l l i on barrel s of s ha l e oi l a day , wi th a wate r requ i rement 
of 200 , 000 a cre feet per year .  A pri ori ty date of 1916 , the year 
NOSR  1 was wi thdrawn by the Pres i dent , was c l a imed based_ on the 
Federa l Reserved Water Ri ghts doctri ne . Because the water cl a imed 
for the NOSRs cou l d  not be quanti fi ed speci fi ca l ly at  that t ime , 
as were the other Federa l c l a ims , the NOS Rs c l a i ms were he l d i n  
abeyance and were not heard on thei r meri ts by the appoi nted Master 
Referee . SUbstanti a l  quanti fi cat i ons  of water requ i rements have 
been made s i n ce the c l aims were fi rs t fi l ed ,  and the overa l l 
product i on es ti mates from NOSR 1 have been reduced . 

I n  i ts preparat i on of devel opment opti ons and the Draft Programmati c 
Envi ronmental Impact Statement , the Department of Energy has cons i dered 
the quanti ty of wate r wh i ch wou l d  be necessary to proceed wi th o i l 
sha l e produ cti on of NOSRs 1 and 3 .  To date , amended or renewed 
app l i cat i ons  for water have not been fi l ed i n  Water Di v i s i on No . 5 .  
I n  studyi ng  a l ternati ve sources , the Department i s  a l so cons i deri ng 
the pos s i bi l i ty of purchas i ng  water from the Ruedi Res ervoi r by 
negot i ati ng  wi th the Water and Powe r Resources Servi ce . Another 
a l ternati ve i s  to acqui re the water through condemnat ion . No fi rm 
commi tments or  deci s i ons have been made . 
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1 1 - 5  No response i s  requ i red  for th i s  comment . Th i s  i s  p reci sely the 
course of a cti on DOE now proposes regardi ng NOSR  1 devel opment .  
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United States Department of the Interior 

ER-8 0 / 1 3 6 8  

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

Mr . Donald S i lawsky 
Environmental Proj e ct Manager 
Naval Petroleum and O i l  

Shale Re serve s 
Department of Energy 
Washington , D . C .  2 0 4 6 1  

De ar Mr . S il awsky : 

6 '98\ 

We have reviewed the draft environmental statement for Development 
Po l icy Options , Naval O i l  Shale Re serve s C NO S R-l ) , Garfie ld County , 
Colorado . The s cop e of  the statement i s  confusing , but bas ically 
appears to include whether to deve lop the 3 5 , 0 0 0 -acre NOS R-l and , 
if so , under what inst itutional and financial me chani sms . It i s  
indicated that a s ite-specific environmental statement i s  being 
prepared for the leas ing and development of appropriate NOSR-l 
lands and is to be released shortly . In view of our exten s ive 
re spons ibilities in thi s area and the serious concerns we have [ re garding adequacy of the document we have reviewed , we reque st 
that thi s Dep artment be a cooperator in prep aration of both the 
final statement for De ve lopment Policy Options  and site-specific 
tract development . 

It i s  not clear how thi s proposal would re late to p o s s ible leasing 
options now under review by thi s Department . The statement 
corre ct ly notes Interior ' s  re cent de ci s ion to continue the oil 
shale prototype pro gram by offering up to fou� more tracts to 
encourage multi -mineral deve lopment and di fferent proce s s ing tech­
nologie s . At the s ame time , a permanent oil shale leasing program 
is to be deve loped with lease sales pos sible in Ut ah before 1 9 8 7 . 
Along with this , the 15 -year moratorium on Federal tar sands 
le as ing has been lifted , and we will evaluate p o s s ible leas ing of 
tract s in Utah . 

Some basic pro gram concepts need to be clarified . It  is  stated 
that deve lopment would he lp attain the Pre sident ' s  goal of  
4 0 0 , 0 0 0  barre ls per day of oil shale production by 1 9 9 0 . Yet , 
review of  the deve lopment s chedule indicates that no production 
would be achieved prior to 1 9 9 0 .  The full de sign capacity of 
5 0 , 0 0 0  bbl / d  would probab ly not be attained until 1 9 9 1  or 1 9 9 2 . 
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The statement that policy de ve loped from thi s document wi ll be 
imp lemented if there i s  no meaningful deve lopment of privately 
owned oil shale in the next 18 months needs to be clarified . The 
term " meaningful deve lopmen t "  has not been defined . There i s  no 
analy s i s  of current or propo sed private oil shale deve lopment s 
and the likelihood that des ired production targets could be 
achieved . Thi s i s  a maj or fai lure of the document . 

In the discu s s ion of  Alternative Liquid Fue l Source s , it is not 
clear how the se wo uld s Ubst itute for de ve lopment of NOSR-l unles s 
DOE i s  cons idering pos s ible incent ive s to encourage the ir deve lop ­
ment beyond the leve l which i s  already underway or p lanned . 
Con servation i s  already nat ional policy ; what specific and pre sently 
unused measure s are proposed?  Private industry i s  already active 
in o i l  shale deve lopment on leased and pri vate lands ; could the 
deve lopment proposed for NOS R-l be carried out on one of these  
industry-operated tracts ? Enhanced Oil  Re covery wi ll be  used 

12-4 whe re te chno logically and e conomically fe asibl e ;  perhap s DOE could 
either deve lop new technology or provide economi c incentive s . A 
program of OCS  deve lopment in the Gulf of Mexico i s  already being 
conducted by Interi or ; it is not clear how it could be expanded 
beyond its techno logical or economic limit s . Tar Sands was d i s ­
carded as a n  alternati ve , yet this Department i s  cons idering 
pos s ible lea s e s  in Utah . Liquifaction and B ioma s s /Alcoho l are 
being active ly pursued by private industry . Onshore oil and ga s 
deve lopment was omitted ;  was thi s del iberate or an oversight ? In 
any event , unle s s  exp loitation of the se i s  to be augmented in some 
manner beyond the otherwi se normal leve ls of deve lopment , it i s  not 
clear how they can be i dent i fied and evaluated as alternative s . 
The se are presently being de ve loped . 

Any development of NOSR-l , or other private or leased oil shale 
lands in the Ro cky Mountain area wi l l  undoubtedly require right s ­
of way or other land u s e  approval s b y  thi s Dep artment . There fore , 
we are concerned that NEPA documents addre s s  our needs to the 
extent possible . Bes ide s the que stions we have rai sed regarding 
s cope and alternat ive s ,  we have identi fied the following problems 
in re gard to speci fic re source tre atment . 

The document is s ilent , or extreme ly sketchy at be st , in re gard to 
several items of maj or concern in evaluating p o s s ible impacts that 
may accrue to publ ic lands and re source s if deve lopment were to 
occur . Specific cons ideration of the following i s  mandated by 
Executive Order s and / or CE Q regulations : 

o 

o 

o 

o 

o 

o 

o 

Flood p lains or flood hazards 
Thre atened or endangered plant or animal species 
Cultural re source s 
Prime or unique farml ands 
Vi sual re source s 
Socio-economic con siderations 
Wi lderne s s  review 
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.

ldli fe re source s is  inadequate , both in evaluat ion 
of the impact s  from deve lopment of NO SR-l and in discus sion of 
other alternat ive s .  Analys e s  as to impacts on this re source are 
insuffic ient to provide any rat ional ba sis of compari son between 
alternat ive s . The information available in thi s statement ne ither 
pre clude s nor lends preference to development of NO SR-l . We have 
s erious concerns regarding pos sible serious wi ldlife impact s from 
oil  shale deve lopment and be lieve this should be reflected in any 
environmental review of such proj e ct s . This is  a new techno logy 
and the e ffect s on wildlife and the environment that support it are 
not known . Much re search and development remains t o  be done for 
both pilot and commercial oil shale operations . We re commend that 
deve lopment of NO S R-l be handled under stringent environmental 
stipulations which mandate that the full environmental consequences 
of deve lopment be monit ored for ident ification and pos s ible 
mit igat ion . [ The draft mis states the s ituation regarding los s  of  public revenue 
if the government were to own all or part of the development 
proj e ct ( page 3 -2 5 ) . The severance tax and mineral lease royalty 
refunds to the State would also be affe cted by government ownership . 
The se receipt s are the primary funding of State programs , to ass ist 
communitie s affected by energy deve lopment , and the ir loss  de serve s 
more dis cu s s ion . 

The property tax i s  the most important source of  revenue for dealing 
with impact s and its lo s s  would require a si zable program of  special 
Federal as s istance . Payment in Lieu of Taxe s ( PI LT )  cannot be con­
s idered even part ial compensation for such a los s . Any PILT that 
Garfield County already receive s would be unaffected by future 
development of Federal lands , as payment s are based on "entit lement " 
acre s . It is  not clear that the NO SR-l i s  entitlement land as 
specified by Public Law 9 4 - 5 6 5 . 

12- 7 (A )  [ The need for a net energy analysi s of  the propo sal and alternat ive s ( was re cognized but was not pre sented . Other impact s identified 
12- 7 ( B  received only cursory treatment . The conservation alternative was 

limited to only motor fuels used in automobile s .  Certainly , other 
conservat ion mea sure s would "produce " liquid fue l by reduced con­
s �mpt ion . Public tran s it , alternat ive fuel s  for electric power 

12-7 ( C )  generat ion ( coal , refus e , or wood waste ) or additional hydroelectric 
power product ion were not addre s s ed . S imilarly , the use of nuclear 
fue l to "produc e "  liquid fue l by conservation was not addre s s ed . It 
is obvious that the range of alternative s is  art ificially narrow . [ In terms of impact analysis , development of  the NOS R-l could involve 
te chnology other than room and p illar .  The variety of in situ 

12-7 ( 0 )  proce s s e s  should be analyzed . I n  other words , NOSR-l deve lopment 
involves more than Federal financial participation . 
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12-9 

-4 -

The comparison of  air pollution emi s s ions and water requirements 
between the NO SR-l and the Colony Oil Shale Proj e ct , which is used 
as a te chnology alternative , appears crit ically flawed . The air 
pol lut ion emis s ions for the NOS R-l deve lopment are repre sented as 
ranging from one -half to one -fifth of the emis s ions from the 
Colony Development ( p age s 3 -1 3 , 3 -14 , 5 - 3 , and 5 -1 5 ) . This compari ­
s on may be biased by the inclus ion of shale oil up grading faci lities 
for the Colony operat ion and no up grading facilitie s  for the NOSR-l 
de ve lopment . We re commend that the emi s s ions for Colony be based 
on data p rovided in the Prevention of  Significant Deterioration 
( P S D )  permit and not on data p rovided in the Colony environmental 
statement . Water requirement s for the NOSR-l are repres ented as 
one -half the water requirements for the Colony deve lopment ( page s 
3 -1 7 , 5 -4 , and 5 -1 5 ) .  The rationale for this is not clear . 

Comparisons should be made of  re s ource recovery between the 
different te chnology alternative s .  The comparison of any liquid­
fue l de velopment options  should cons ider the ultimate recovery 
efficiency of the in-p lace re source in addition to technologies 
that may be more environmental ly favorable . 

We appreciate the opportunity t o  review and comment on thi s do cument . 
Our staff is available to as s i st as appropriate in the areas where 
we have expre s sed concern . In addit ion , we would like to meet with 
your staff as s oon as p o s s ible to discuss the scope and content of  
the s ite -specific environmental statement for deve lopment of  NOS R-l . 
This s hould ensure e ffe ctive coordination between our two depart ­
ments at an earlier stage of  this proj ect phase . Please contact 
Tom Loomis , O ffice of Environmental Proj ect Review ( 3 4 3 - 8 6 6 1 )  to 
arrange a mutually agreeable meeting time and p lace . 

Sincere ly , � 
J. r.ns H .  Rnthl e sbe rger 

Speoial A8 s i st. a!1t t o  
n'SECRETARY 
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12- 10  

S PECIFIC COMMENTS 

Page 1-5  state s that Appendix E contains  a list of  i s s ue s  raised 
at the February 5 th and 7 th s coping meetings . There is no such list . 

Page 1 - 7 , "Hi gh land use for bioma s s / alcoho l is due to the large 
number of individual p lants . "  The subj ect matter of the paragraph 
in which thi s  sentence appears may lead some readers to be lieve that 
the "p lant s "  mentioned are the kinds that grow and contain chloro­
phyll . Thi s  is not true ; the "plant s "  are industrial . 

Page 3 -1 3 . The vertical s cale of  e ach graph should be in units of  
1 , 0 0 0  tons  per year . 

Page 3 -1 6 . There is no des cript ion in the environmental statement 
of  the "most water-intens ive proce s s "  being cons idered for the 
NOSR-l . 

Page 3 -1 7 . There has been no indication in the statement narrative 
that other technologies are being considered for deve lopment of  the 
NO SR-l . 

Page 3 -1 7 . The single asterisk footnote discus ses  enhance d oil 
recovery (EOR) , yet is placed in the OCS column . 

Page 3 -1 7 . The land use requirements le gend define s areas for 
facilitie s and solid waste disposal , yet only solid waste disposal 
acreage s are indicated for the "NO SRrt and " O ther O il Shale " co lumns . 

Page 3 -1 8 . The "Availability of  Water for Oil Shale and Coal 
Gasification" re ference s hould include author ( Colorado Dep artment 
of Natural Re source s )  and date < October 1 9 7 9 ) . 

Page 4 -1 . Grand Valley Co lorado , is  located southwest of N O S R-l . 
It may be noted that the community of  Grand Valley has recently 
changed it s name to Parachute . [ Page 4 -4 , paragraph 2 .  The discus s ion on ve getation needs to 

12- 1 1  d i s cu s s  rare p lant specie s listed o r  being cons idered for Federal 
listing found on Naval Oil Shale Re serve . [ Page 4 - 7 . The statement that "there are no fault s in the basin" 

12-12 is incorrect . There are several persistent northwe st-trending 
en echelon fault systems in the Piceance Basin . [ Page 5 -5 , paragraph 3 .  Discussion about 

12- 1 3  include pos sible impacts o f  fluoride and 
were left out or on ly menti oned brieflY . 
in detail . 

proce s s ing water needs to 
boron . The s e  chemicals 

They should be di s cussed 

12- 14 C Page 5 - 6 . Dis cus s ion left out fluoride , a mo st important leachate . 
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12- 1 5  

12- 16 

12- 17  

12- 18 

12- 19 

12-20 

12-21  

12 - 22 

12-23  

[ Page 5 - 7 , paragraph 2 .  Discu s s ion on land use  being e ffected did 
not dis cus s wildlife habitat being lost  in  util ity corridors . 

Page 5 -7 . " The hazards generally a s s ociated with coal mining . • . .  

are le s s  likely to occur in oil shale mining . . .  " We could agree 
with this statement if it pertained to roof fal l s , would que stion 
it if it pertained to dust , and we disagree with its app l i cation 
to methane generat ion , fire or explos ions . [ Page 5 - 7 . Land use impacts should also include powerline corridors 
and s ite acce s s  route s ( Parachute Creek or Cow Creek ) . The se are 
discus sed for Co lony operations ( page s 5 -1 7  and 5 -1 9 ) .  [ Page 5 - 8 , Eco system . Did not di scus s raptor hab itat . The Co lorado 
River cutthroat , a state endangered species and under re view for 
Federal listin g ,  was not ment ioned .  The entire d i s cus sion of the 
environmental ecosystem is extremely brief and needs more de ve lopment . 

[ Page 5 -1 5 . Table 5 -5 only pre sent s one production level , although 
the narrat ive indi cates that two product ion leve l s  are pres ented . 

[ Page 5 -1 6 , p aragraph 4 .  Parachute Creek contains Co lorado River 
cutthroat trout which is a state li sted endangered species . 

Page 5 -1 8 , Ecosystem Impact s . The dicuss ioh on plant species needs 
to be amended as follows : Two species Phacelia submut ic , s corp ion 
wee d  and Fe stuca dasyclada , sedge fe s cue are being reviewed for 
Federal listing and do occur in the re gion . The state- li sted species 
Aquilequa barnabyi , Uinta Basin hookle s s  cactus , may also occur in 
the Naval Oil Shale Re serve . Al so , in case of  an up s et condition , 
you would p o s s ibly damage air and water by pol lution . This would 
e ffect the wildlife . In the discuss ion , it says there wi ll  be no 
e ffect . 

Page 5 -1 9 , paragraph 1 .  Discus sion on construction and effects on 
fi sh populations  in Parachute Creek due to s i ltation states that 
thi s e ffect would be temp orary . This i s  incorrect s ince aquatic 
fish food organisms will continue to be con stantly e ffected by 
siltation . I f  thi s impact continue s down drainage t o  the Colorado 
River , it may e ffect endangered fish specie s in the river . [ Page 5 - 2 4 .  

Page 5 - 2 7 .  
value s . "  

Line 1 6  doe s not include the " BPD" production leve l .  

Table 5 -7 footnote should be " 9 0  percent o f  the HC f page 5 - 2 9 .  Discus s ion on Eco system Impact . There i s  no 
to make adequate compari sons with other energy opt ions . 

12-24 di scu s s ion i s  without data for comparison with the Naval 
Re serve option . 

real way 
This 
O il Shale 

12-6 



12-25 

L- Page 5 - 3 5 , Ecosystem Impact s . See statement for page 5 -2 9 .  

Page 5 - 3 7 . There is confus ion whether the biomass re ference case 
con s i s t s  of 15 p lants  or 14 plant s . 

Page 5 - 3 8 . In the narrative and in Table 5 - 1 0  there i s  confus ion 
re garding 15 or 14 biomas s  p lants . [ Page 5 -4 1 , Ecosystem Impacts .  There is no foundation given for 

12-26 the speculat ion that corn will de grade the air more than other 
crops . Thi s  subj e ct needs to be expande d .  

[ Page 5 -4 7 .  Wildl ife management and recreat ional use are not 12-27 dis cus sed for any option for the social economic s cenarios . 

12-28 [ page A-l . Green River Formation oil sha le i s  of Tertiary age and 
not Devonian or Mis s i s sippian . 

12-29 

12-30 

Page A-2 , p aragraph 2 .  Did not d i s cus s status of rare p lant species 
occurring on the tract . The discu s s ion of endangered wi ldlife 
species i s  mi s le ading . The speci e s  ident ified are e ither trans ients 
to the area or are on ly po s s ible res idents of the re gion . Golden 
eagle s occur in the area . They are provided protection by the Bald 
and Golden Eagle Act , yet no d i s cus s ion of pos s ible detrimental 
impact s of deve lopment of the Naval O i l  Shale Re serve is pres ented . [ Page B - 6 . It i s  indicated that the NOSR-l technology and des ign 
includes an upgrading p lant , but thi s i s  not s tated in the narrat ive 
on page s 5 -2 , 5 - 3 , C-l , and C-2 . 
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RESPONSE S ET 12 

12- 1 Refer to the responses to comments 2-6  and 2- 7 .  

12-2 DO l and DOE agreed to an i nformal cooperati ve arrangement in prepari ng 
th i s  fi na l  ElS whereby DO l revi ewed the fi n a l  document p ri or to 
pub l i cati on and recommended revi s i ons , whi ch were made by DOE . 
Any future NEPA comp l i ance work for NOS R 1 wi l l  be coordi nated wi th 
DOr .  

12-3 See the res ponse to comment 3-5 .  

12-4 The q ues t i on regardi ng  a l ternati ve l i qu i d fuel sources bei ng val i d  
a l ternati ves ra i ses a s i gn i fi cant i s s ue i f  v i ewed at the nationa l  
l evel . The document i tse l f  menti ons th i s  issue i n  Sect i on 2 .  

When v i ewed i n  the context of a NOS R o i l  s h a l e  programmati c E l S , 
wh i ch i s  requ i red to be bas i ca l ly  an  envi ronmental  document , the 
compari son of a l ternati ve l i q u i d fue l s  i n  terms of the i r envi ronmental 
i mpacts seems both l ogi ca l  and appropri ate .  

12-5 As i nd i cated on p .  4- 13 , the d i s cus s i o n  of NOS R  1 fl ora and fauna was 
of neces s i ty genera l i zed i n  the E l S  s i nce s i te-spec i fi c  studi es were 
to be perfo rmed l ater and reported i n  a s i te-spec i fi c  NEPA document . 
S i te-s pec i fi c  data on  fl ora and fauna have been obta i ned s i nce the 
dra ft was wri tten and have been i nc l uded i n  the fi nal  document . 
Th i s  expans i on wi l l  mean  that the descri pti on of ex i st i ng  wi l d l i fe 

and wi l d l i fe impacts i s  more deta i l ed for the NOSR case than for 
other a l terna t i ves . Th i s  i s  con s i dered appropri a te s i nce ( 1 )  NOSR 

devel opment i s  the primary act ion be i ng cons i dered by the E l S ,  ( 2 )  
l es s -than -genera l  descri pt ions o f  the s i tes affected by the reference 
case a l ternati ves wou l d  cease to be representat1ve of the l ocat i ons 
wh i ch those a l ternati ves may affect , and ( 3 )  deta i l ed E l Ss are 

a va i l ab l e  for many of the a l ternati ves other than NOSR 1 deve l opment . 
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12-6 No revenue to l ocal government i s  currentl y deri ved from the NOSR 
tract . Under current Federa l  Law , a l l moneys accru i ng to the Un i ted 
States from l ands wi th i n the Naval Petrol eum Reserves are depos i ted 
i n  the Treasury as "mi scel l aneous rece i pts . "  

I t  i s  true that the Naval Petrol eum Reserves , i ncl udi ng  NOSR , a re not 
part of the enti tl ement l ands from wh i ch Col orado count ies  rece i ve 
payments on publ i c  l ands under Publ i c  Law 94-565 , payment i n  l i eu  of 

taxes ( P I LT ) , the  Mi neral Lands Leas i ng Act , the  Tayl or Graz i ng Act , 
the Federal Power Act , and from the Un i ted States Fores t Serv i ce .  

Currentl y ,  Garfi el d County rece i ves the maxi mum P I LT payment a l l owed 
by a formu l a  based on popu l at ion and acres of ent i tl ement l and i n  
the county .  Total revenue i n  1980 to the county for enti tl ement l ands 
was $550 ,000 . $22 ,800 was for payment i n  l i eu  of taxes ; the bal ance 
was deri ved primari l y  from revenue from mi neral l ea s i n g  and graz i ng 
permi ts . 

Revenues to l ocal  government un i ts whi ch may become ava i l abl e i n  the 
future wi th deve l opment of the NOSR tract wi l l  depend on the devel op­
ment pol i cy sel ected ( e . g . , l eas i ng , etc . ) ,  i f  any devel opment option 

i s ,  in  fact , se l ected , and the terms and cond i ti ons i ncorporated i n  
the i mpl ementat i on of  the sel ected devel opment pol i cy .  

12-7A Refer to response 3 -8 .  

12-7B  Impacts were i dentifi ed and  ana lyzed in  a way wh i ch cou l d be  appl i ed 
cons i s tentl y for a l l al ternati ves to prov ide a common bas i s  for 

dec i s i on maki ng . The l evel of  anal ys i s  presented i s  thought to be 
adequate for the programmati c deci s i ons  to be made . Several spec i fi c  
ana l yses have been expanded and/or revi sed i n  response ' to other comments . 
Deta i l ed impact ana lyses of NOSR devel opment wi l l  be performed pri or 
to  i n i ti ati on of devel opment  when s i te- and project-speci fi c  i nfor­
mat i on i s  avai l abl e .  
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12-7C The a l ternat i ves used were sel ected because they a l l produced (or 

conserved ) l i q u i d  fuel  d i rectl y .  I n  our  opi n i on , the  conservat ion  
a l ternat i ve sel ected was a reasonabl e  representa t i ve o f  l i q u i d  fue l 
conservat i on concepts i n  terms of envi ronmental  i mpacts , a l though 
there are no off-sett i ng impacts that wou l d be present i n ,  say , mass  
trans i t .  Subst i tuti on , s uch as  the  use of  nuc l ear fue l , hydroel ectri c 
powe r ,  and  the l i ke , i nstead of a l i q u i d  fue l , as  suggested i n  the 
comment , wou l d expand the document to i nc l ude a l l poss i bl e  energy 

sources , substi tut i ons , and conservat i ons . Even i f  s uch  an ana l ys i s  

were pract i ca l , DOE be l i eves that i t  wou l d obscure the i ntent 
of the document .  

12-70 Our ana l ys i s  of o i l sha l e mi n i ng methods on NOSR 1 has i nd i cated 
that room-and-pi l l a r  underground mi n i ng i s  by far the most su i tabl e 
for that part of  the P i ceance Bas i n .  I n  s i tu proces ses were ana l yzed 
and were found to be l es s  des i rabl e for the NOSR resource . 

12-8 The data from the Co l ony PSD permi t were used i n  the fi na l  E I S .  

Data for water requ i rements are accurate for the proces ses used for 
NOSR and Co l ony . The d i fferences i n  the types of  processes use"d for 
each case account for the d i ffer ing  water requ i rements . 

12-9 U l t imate recovery of i n-pl ace resource is not an  accu rate measure 
of  effi c iency . The recovery of an  i n -pl ace resource varies  wi th 
economics  and techno l ogy deve l opment . It  i s  a constant ly  chang i n g  
parameter and does not l end i tsel f to dec i s i on -mak i ng i n  a t ime frame 
s uch as that cons i dered by th i s  E I S . 

1 2-10 Ed i tori a l  changes have been made i n  the sect ions i nd i cated i n  the 
corrment . 

1 2- 1 1  See res ponse to comment 12-5 . 
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12- 12 Thi s comment correct ly  notes that the draft EIS statement 
that " there are no fau l ts i n  the bas i n "  i s  i ncorrect . 

The P i ceance Bas i n ,  the structura l bas i n  wh i ch conta i n s  o i l  shal e 
depo s i ts i n  several l ocati ons , does have a promi nent system of fau l ts 
that crosses the bas i n  about 20 mi l es northwest of the NOSR 1 property . 
Regul ari ty of structure contours wi th i n  the Reserve suggest that 
l arge fau l ts are probabl y not present i n  the NOSR . One smal l fau l t 
i s  l ocated on  the NOSR i n  an extreme northwest  area of the Reserve . 
Thi s  fau l t i s  1500 feet l ong on aer i a l  photos and i s  not con s i dered 
a hazard to devel opment , but may provi de a channel for the fl ow of 
water i nto underground shal e mi n i ng operat i on s  i n  the v i c i n i ty of 
the property . No  l arge fau l ts are found on the NOSR . There are no 
restrict ions  ant i c i pated on mi ne l ocat i on s  due to faul ts in the area . 

12-13  The  potenti al hazards of a process  water s pi l l  were addressed i n  
general terms . D i scuss i on of s pec i fi c  pol l utants such a s  fl uori des 

or boron i s  more appropri ate to a s i te- spec i fi c  E I S .  

12-14 The sol u bl e fl uori de compounds i n  any l eachate of s pent sha l e  are 
i ntended to be i nc l uded i n  the group  referred to a s  " d i s sol ved sol i ds . "  
D i scus s i on of a ny of  the fl uori des or  the group  as a who l e i s  more 
appropri ate to a s i te-spec i fi c  E I S . 

12-15  The ecol ogi cal  i mpacts section  and l and u se secti on 
were rev i sed to i nc l ude a brief d i scus s i o n  of corri dor i mpacts . 

Spec i fi c  habi tats to be affected by corri dors cannot be addressed i n  
th i s  document s i nce the l ocat i on of corri dors i s  un known . 

12-16 The statement on page 5-7 of  the draft EIS  is  supported by a l arge 
vol ume of l i terature on the subj ect . A good reference i s  the paper 
"O i l Sha l e M i n i ng - Pl ans and Pract i ces " by Robert B .  Crookston and 

Dav i d  A.  We i s s . 

1 2-17  The d i scussi on  of l and use  i mpacts has  been mod i fi ed to  address  
thi s comment ,  i . e . , l and use impacts of uti l i ty corri dors , 
access corri dors and p i pel i ne corri dors have been ment i oned . 
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12-18 The d i scuss i on o f  eco l ogy has been expanded and addresses the raptor  
hab i tat a nd  Co l orado R i ver  Cutthroat . 

1 2 - 19  Tabl e 5-5  has  been mOd i fied  to  i nc l ude the 200 , 000 bpd product ion  
1 eve 1 • 

12-20 Revi s i ons to th i s  section address  these i ss ues . 

12-21  I t  is  not  c l ea r  whether the  comment i n  i nd i ca t i ng the  presence of  
the scorp ion  weed a nd  the sedge fescue o n  the Co l ony property or  i n  
the genera l i zed reg i on .  S i nce the d i scuss i on  of  endangered pl ant 

spec i es refers to the Co l ony property on ly , it  wi l l  conti nue 
to re ly  upon i nformat i on s pec i fi c  to the Parachute Val l ey .  However , 
the d i scus s ion  o f  vegetat ion on the NOSR 1 property was revi sed 
to  i nc l ude recent ons i te s urvey resu l ts .  Among other th i ngs , the 
Festuca da syc l ada and the �u i l eg i a ba rnebyi were observed on the 
NOSR 1 property . 

12-22 Th i s  sentence was modi f ied for g reater c l ari ty .  It i s  not evi dent 
that the effects on s i l tat ion  wi l l  be pe rmanent s i nce natura l  stream 
acti on i s  capabl e o f  remov ing  excess  s i l t  over t ime and because the 
stream i s  per iod i ca l l y  stocked . Obv i o u s ly  an extreme i n crease i n  
s i l tati on above norma l rates coul d hav e a devastat i ng  effect on 
aquat i c  spec i es .  However . proper contro l s shou l d  be capabl e of 

prevent i n g  i nord i nate sed i mentati on rates . 

12-23 Ed i tori a l  changes have been made . 

12 -24 The i nformati on presented i n  th i s  sect i on i s  i ntended to descri be 
the most  s i gn i fi cant potent ia l  ecosystem impacts assoc iated wi th 
OCS o i l  dr i l l i ng i n  the Gul f of Mex i co . The l ack of  eas i l y  comparabl e 
data v i s -a -vi s NOSR 1 i s  primari ly  the resul t of major d i fferences i n  
the types o f  ecosys tems wh i c h  are addressed i n  the two cases ( terrestri a l  
and mari ne ) .  I t  i s  be l ieved that the major i s s ues were adequate l y  
addressed i n  the OCS d i scuss i on . See a l so response to 12-5 . 
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1 2-25 The text has been mod i fi ed to c l ari fy the s i tuati on . 

12-26 The d i scu s s i on does not assume that the corn degrades a i r  qual i ty more 
than the cu l t i vat i on of other crops . However ,  s i nce the producti on of 
ethanol by the methods descri bed wou l d requ i re corn cu l t i vati on , the  

as soc i ated a i r qual i ty i mpacts ( part i cu l ates , etc . )  must be i nc l uded 
as  an i mpact of th i s a l ternati ve . As d i scu s sed i n  the IIMajor 
Uncerta i nt i e s ll sect i on , corn used for ethanol  may i n  fact come from 
l and  wh i ch a l ready produces corn (or  other crops ) .  The fugi t i ve 
emi s s i ons  from th i s l and wou l d not represent i ncreases i n  a i r  qual i ty 
degradati on over current l evel s .  Neverthel ess  they do represent 
emi ss i ons  wh i ch are a s soc i ated wi th the b i omass  al ternat i ve .  

12-27 Outdoor recreat ion  resources i n  the NOSR 1 study area ( Ri o  B l anco , 
Mesa , and Garfie l d County) , parti cul arl y the Wh i te Ri ver Nati onal  
Forest , coul d be adversely i mpacted by heavi l y  i ntens i fi ed  use  on the 
part of new i n -mi grant work force popul ati ons . Nat i onal  forest  

personnel i n  Ri fl e  i n  western Garfi e l d County have publ i c l y  expressed 
thei r concern that forest and �i l derness l ands i n  proxi mi ty to NOSR 1 
are a l ready subject to overuse  as  a resu l t of  new popu l ati on growth i n  

the Rocky Mounta i n  Reg i ons . 

12-28 Text has been amended . 

12 -29 Revi s i o n s  to the descri ption  of the affected envi ronment (Chapter 4 ,  
Secti on 4 . 1 )  res pond to th i s  comment . 

12-30 The d i scu s s i on  of the NOSR reference case pl ant has been amended to 
more c l earl y descri be the u pgradi ng process . 
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COMMENT SET 13  

The  Department of the I nteri or  has  requested that Comment l etter 13 
not be i n cl uded i n  the fi nal  E I S . Al l comments i n  th i s  set were 
rev i ewed by DO l l s  Was h i ngton s taff , and i nc l uded i n  Comment set 1 2  
as approp ri ate .  
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RESPONSE SET 14 

Comment set 14 was an  i nforma l l y  transmi tted set of grammati cal  
and ed i tori a l  suggesti ons  wh i ch have been i ncorporated i n  the 
fi nal  E I S .  
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REGION VIII 

Mr . C . M .  Wong 

DEPARTM ENT OF HOUSING AN D U R BAN D E V E LOPMENT 

R EG I ON AL/AREA O F F ICE - c r. c: \ " f- 0 
E X ECUTI V E  TOWER _ 1 405 CURTIS �E ET i ' .. 

DE NVER, CO LORAD'l1av20� \ 2  GO f l'� ' 8U 
Oc tober 2 8 ,  1980 \ :'1 ' "  ; I n :''  \' .. : D \ , :, , . f I --. � ' ,;, 

,\' f\ S \-1 . . .... : . L, .  

U . S .  Department of Energy 

Federal Building , Ro om 3344 

12 th & Pennsylvania Avenue , N . W .  

Washington, D . C .  20461 

Dear Mr . Wong : 

I N  R E P LY R E F E R  TO: 

8S0Q 

Thank you for the opportunity to review and comment on the draf t Environmental 

Impact S tatement (EIS) DOE/EIS-0068 , Pro gramma t ic Development Policy Opt ions , 

Naval Oil Shale Reserves ,  Garfield County , Colorado . 

Your dra f t  ha s been reviewed with speci f ic considerat ion for the area s  of 

responsib il ity ass igned to the Depar tment of Hous ing and Urban Development (BUD) . 

The revi ew c onsidered the propo sal ' s  compat ibility with local and regional 

comprehens ive planning and impac t s  on urbani z ed area s .  

Our review f ound that the soc ioeconomic impac t s  o n  the local community o f  Rifle ,  

Colorado were no t adequa tely addres sed . Enclosed are the agreed t o  stipulat ions 

made by Mobil O il Corporat ion , in regard to the energy impac ted community of 

Gille t t e ,  Wyoming . The se stipulat ions should also aler t you to area s of impact 

which need more discu s s ion in your E I S . I t  i s  suggested that the Mobil s t ipula-

t ions be considered by all energy companie s .  

If you have any quest ions regarding these comments , please contac t Mr . Carro ll F .  

Goodwin , Area Environmental Clearance Of ficer , a t FTS 327-3102 in Denver . 

Sincerely , 

Raymo a D .  MCK�'4 
D irec tor 
Pro gram Planning and Evaluation 

Enc losure 
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S EPTEMBER 1 9 , 1 980 

TO : ALL I NTERESTED PARTI ES : 

TH E DRAFT ENVI RONMENTAL I MPACT STATEMENT ( E I S )  ON THE PROPOSED 

ROJO CABALLOS M I N I NG AND RECLAMATI ON PLAN IS ENCLOS ED FOR YOUR REV I EW 

AND COMMENT . 

REGI ON V OF TH E OFFI CE OF SURFACE MI N I NG ( OSM ) , AS TH E L EAD FEDERAL 

AGENCY , AND TH E U � S .  GEOLOG I CAL SURVEY ( USGS ) P REPARED TH I S  DOCUMENT . 

THE ASS I STANT S ECRETARY OF THE I NTER I OR FOR ENERGY AND MI NERALS W I L L  USE 

TH I S  DO CUMENT AND OTH ER I N FORMAT I ON TO MAKE A DEC I S I ON ON MOB I L  OIL CORPORATI ON ' S  

APPL I CAT I ON TO M I N E  COAL ON FEDERAL LAND I N  G I LLETTE , WYOMI NG .  THE DEPARTMENT 

I S  REQU I RED TO MAKE A DEC I S I ON ON A COMPL ETE M I N E  P LAN AP PL I CATION BASED ON 

A WRITT EN F I N D I NG THAT THE COMPANY HAS COMPL I ED W I TH S ECTION 51 0  OF THE 

3URFACE lU N I NG CONTROL AN D RECLAMATI ON ACT OF 1 977  ( P . L .  95-87 ) . 

THE ALTERNATI V E  ACTI ONS THAT HAVE BEEN EVALUATED I N  TH I S  E I S  ARE : 

APPROVAL O F  THE M I N I NG AND RECLAMATI ON PLAN WITH STI PULATI ONS REQUI RED 

BY  STATE AND FEDERAL LAW AND A ST I PULATION TO M I T I GATE SOC I O-ECONOM I C  

I MPACTS 

APPROVAL OF THE M I N ING AND RECLAMATI ON PLAN W I TH ST I PULATI ONS REQ U I RED 

BY STATE AND FEDERAL LAW 

D I SAPPROVAL OF THE M I N I NG AND RECLAMAT I ON PLAN 

DEFER ACT I ON 

NO ACTION 

THE E I S  I DENTl F I ES THE DEPARTMENT ' S  CU RRENT PREFERRED ALTERNAT I V E  AS 

APP ROVAL O F  THE M I N I NG AN D RE CLA��TI ON PLAN W I TH THE STI PULAT I ON REQU I RED 

BY  STATE AND FEDERAL LAW AND A ST I PULAT I O N  TO M I T I GATE SOC IO-ECONOM I C  I MPACTS . 
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PAGE 2 

OSM I S  LOOKING FORWARD TO RECE IV I NG SUBSTANT I VE PUBL I C  COMMENT ON THE 

ANALYS I S  OF ALL ALTERNATIVES . OSM REG I ON V ' S  F I NAL RECOMMENDAT ION TO THE 

ASS I STANT S ECRETARY OF THE I NTERIOR FOR ENERGY AND M I NERALS W I LL BE  BASED 

ON THE PUBL I C  COMMENTS RECEIVED ON TH I S  DRAFT E I S  AND ANY NEW I NFORMAT I ON 

ON THE PROPOSED M I N E  AND/OR  M I N E  S ITE . THE F I NAL RECOMMENDAT I ON AND ANY 

MOD I F I CATI ONS TO THE DRAFT E I S  W I LL BE  I NCLUDED I N  THE F I NAL E I S .  

THE DRAFT E I S (ONE  VOLUME ) I S  AVAI LABLE FOR REVI EW AT THE CAMPBELL 

COUNTY COURTHOUSE ,  THE CAMPBELL COUNTY RECREAT I ON CENTER ,  G I LLETTE , WYOM I NG , 

AND AT THE STATE OF WYOM I NG ,  DEPARTMENT OF ENV I RONMENTAL QUAL I TY ( DEQ ) , 

401  WEST 1 9TH STREET , CHEYENNE , WYOM I NG . PUBL I C  COMMENTS MUST BE RECEIVED  

BY  NOVEMBER 1 9 ,  1 980 . THE DRAFT TECHNI CAL AND ENV I RONMENTAL ANALYS I S  HAS 

NOT BEEN D I STRIBUTED W ITH TH I S  E I S . ANYON E  MAY REQUEST TH I S  TECHN I CAL 

DOCUMENT FROM OSM AT THE REG I ON V OFF I CE . 

A PUBL I C  HEARI NG ON THE E I S  W I LL BE  HELD AT THE CAMPBELL COUNTY 

RECREATION  CENTER , ROOM C ,  I N  G ILLETTE , WYOM I NG , ON NOVEMBER 5 ,  1 980 . THE 

HEARI NG W I LL BE  CONDUCTED I N  TWO SESS IONS : 1 : 00-4 : 00 P . M . ; 7 : 00 -9 : 00 P . M .  

ANYONE I NTERESTED I S  I NV ITED TO ATTEND AND G IVE  H I S/ HER COMMENTS ON THE 

E I S .  

PUBL I C  COMMENTS AND ANY QUESTI ONS SHOULD BE  ADDRESSED TO : 

ROBERT SCHU EN EMAN 

OFF I CE OF SURFACE M I N I NG RECLAMATI ON AND ENFORCEMENT 

BROOKS TOWERS 

1 02 0  1 5TH STREET 

DENVER , COLORADO 80202 

I� REG IONAL D IRECTOR 
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Reclamation 

Mobil's reclamation plan provides for reestablishment of a vegetative system 
comparable in cover and density to that now existing on the permit area. The 
a pplicant proposes to return the land to a postmining use of Ii vestock grazing and 
wildlife, which is reflected in the seed mixtures and plant materials.  Six of the 
sediment ponds would remain on the site following mining to pro vide for stock and 
wildlife uses. These land uses conform with the histor ical and premining land use. 

Bulldozer-mounted rippers or agricultural tillage equipment would prepare 
the surface of the regraded overburden for topsoiling. Topsoil would be replaced in  
lifts of  approxim ately 1 foot thick unt il sufficient thickness (table A-3) has been 
obtained to allow the vegetative growth necessary for the postmining land use. 
Between 2 and 5 feet of topsoil material , including at least 6 inches of A-horizon 
soil on top, would be distributed over the reclaimed areas . Proper combinations of 
soil amendments would be used to develop optimum plant growth under prevailing 
conditions at the time of reclamation. The final topography (fig. IV- 1 )  would be 
sim ilar to present topography, 

The applicant has selected two permanent seed mixes: rangeland revegeta­
tion mixture, deep soil m ix, for reclaimed areas with 3 to 5 feet of topsoil; and 
rangeland revegetation mixture ,  medium soil mix ,  for reclaimed areas with 2 to 3 
feet of topsoil (table A-4) .  Additional seed mixtures are proposed for temporarily 
revegetated backfill and for stabilization . In addition to seeding, shrub transplants 
or hand-planted tublings would be made in three mixtures: shrubland revegetation 
mixture , sagebrush; shrubland revegetation mixture ,  mesic; and shrubland reveg­
etation mixture, mesic condit ional (table A-4) .  Big sagebrush and silver sagebrush 
would be transplanted at rates of 1 , 1 60 plants per acre and 40 plants per acre, 
respect ively. The remaining shrub species would be segregated by species in 
patches and in densities comparable to the current average density of all shrub 
species , i .e . ,  1 ,200 plants per acre. Forty plains cottonwood trees would be planted 
with a tree spade around the two large permanent ponds on the western half of the 
site. A preparatory crop (wintergraze) would be used on temporarily revegetated 
overburden areas (25 pounds of pure 1l ve seed per acre) and would be used in 
conjunction with additional perennial species for all overburden and topsoil 
stockpile stabilization areas. 

Mobil states that seeding would follow topsoil placement as close as possible 
(maximum 45 days) within the constraints of seasonal variation in accessibllity and 
soil moisture conditions . Seeding would be done during the fi rst normal period of 
favorable planting conditions (March through May or September through early 
December). All  seeding would be accomplished by broadcast or drill seeding. 
Determination of the seeding method for a specific area during a specific planting 
season would be made on a case-by-case basis and after consultation with the 
appropriate regulatory authorities. 

Mobil would assess the need for fertil ization through a soil-test ing program 
prior to revegetation acti  vities. 

All reseeded areas (topsolled or revegetated overburden) would be mulched 
with cellulose wood fiber unless it can be demonstrated that equal or better 
revegetation and sediment control can be obtained without mulching. Areas 0f less 
than 8H: I V  slope would be mulched at a rate of 1 ,500 pounds per acre; areas 
greater than 8H: 1 V slope would be mulched at a rate of 2 ,000 pounds per acre. 
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Table A-3.--Topsoil replacement depths, Rojo Caballos mine 

(Note: Ranges in depths will be used to provide a transition 
between replacement zones and undisturbed areas) 

Postmining plant community 
Topsoil depth 

(feet) 

Rangeland revegetation mixture: 
Deep soil. 
Medium soil 

Shrubland revegetation mixture: 
Sagebrush 
Mesic 
Mesic conditional 

15-5 

3-5 
2-3 

2-5 
2-5 
2- 5 



....... 
U1 I 
en 

Grasses : 
Agropyron dasystachyum 
�ron r iparium 
Agropyron smithii  
Agropyron trichophorum 
Bouteloua cur t i pendula 
Bromus inermis 

-

Calamov i l fa long i folia 
Elymus cine reus 
Koeleria c r i s tata 
Oryzopsis hymenoides 
Paa compressa 
Poa pra tensi s  
Sporobolus a i ro ides 
S Upa viridula 

Forbs ( legumes) : 
As tragalus c icer 
Med icago sativ� 
Onobrychis vic iaefolia 

Shrub s :  
Atriplex canescens 

Table A-4 .--Reve�e tation _mixtures, Rojo Caballos mine 

[ Note : The shrubland revege tat ion mixtures would be superimposed on 
the rangeland revege tation mixtures) 

Seeding rate 
( pounds of pure 

name l ive seed per acre) 

Planting ra te 
( plants 

per acre ) Scient i f ic name 

Seeding rate Planting rate 
( pounds of pure ( plants 

l ive seed �� acre ) per acre ) 
etation mixture , deep soil etation mixture , medi um  soil 

Thickspike whea tgrass 
Streamback wheatgrass 
We s tern wheatgrass 
Pubescent wheatgrass 
S ide-oats grama 
Smooth brome 
Prairie sand reed 
Bas i n  wi ld rye 
Prairie junegrass 
Indian r icegrass 
Canada bluegras s  
Kentucky b luegrass 
Alkali sacaton 
Green needlegrass 

Cicer milkvetch 
Alfalfa 
Sainfoin 

Fourwing saltbush 

4 . 0  
3 . 0  
4 . 0  
2 . 0  
0 . 5  
3 . 0  
1 . 5  
1 . 0  
1 . 5 
2 . 0  
1 . 0  
1 . 0 
1 . 0  
3 . 0  

0 . 5  
0 . 5  
2 . 0  

2 . 0  

NAI 
N A  
N A  
N A  
NA 
NA 
"A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

Grasses : 

Orlzopsis h�eno ides Indian ricegrass 1 . 0  NA 
Sporobolus a iroides Alkal i  saca ton 1 . 0  NA 
Sporobolus c rlptand rus Sand dropseed 0 . 5  NA 

Forbs ( legumes ) :  
As tra�alus cicer Cicer mi lkvetch 0 . 5  N A  
Onobrychis viciaefolia Sainfoin 3 . 0  N A  

Shrubs : 
At riples canescens Fourwing sal t bush 2 . 0  NA 

Shrubland revege ta t ion mix ture" sagebrush 

Shru b s :  
Artemesia t ridenta ta Big sage brus h  NA 1 , 1 60 

Shrubland revege ta tion mixture , me s ic 

Shrubs : 
Salix exigua Coyote willow NA around ponds 
Ri bes cereum Wax currant NA a round ponds 
Rosa woods i i  

Rangeland revegeta t ion mixture , med i um  soil 
Woods rose NA around ponds 

Prunus virginiana Common chokecherry NA around ponds 

Grass e s :  
Agropyron dasystachyum 
�opyron __ o:long� tu� 
�!::opyro�i parium 
Agropyron smi thii 
��run s picat�m 
Agropyro'n-trichoph��� 
Buchloe dactyloides 
Bou teloua curti p'endula 
Bou te loua grac i l i s  
Bra-mus inermis--

C"Ia;ov ilfa-iOng i folia 
Koeleria c r i s tata 

I NA Not applicable.  

Thickspike whea tgrass 
Tal l  wheatgrass 
St reambank wheatgrass 
Wes tern wheat grass 
Bluebunch whea tgrass 
Pubescent wheatgrass 
Bu f falo grass 
Side-oa t s  grama 
Blue grama grass 
Smooth brome 
Pra i rie sand reed 
Pra i rie junegrass 

4 . 0  
2 . 0  
1 . 5  
4 . 0  
1 . 0 
2 . 0  
0 . 5  
1 . 0  
1 . 0  
3 . 0  
2 . 0  
1 . 0 

NA 
N A  
N A  
N A  
N A  
N A  
N A  
NA 
NA 
NA 
NA 
NA 

Trees : 
Populus sargentii  Plains cot tonwood NA 40 ( tota l )  

Shrubland revegeta t ion mixture , mesic cond i t ional 

Shru b s :  
Ribes cereum Wax currant NA 
Rosa woods i i  Woods rose NA 
Rh;;;-tri loba ta Skunkbush sumac NA 1 , 200 
Artemesia tridenta ta Big sage brush NA 
Art emesia cana Si lver sagebrush NA 
SheJ>l:l.erdia argentea S i lver buf fa loberry NA 



The reseeded areas would be protected by the fence that surrounds the mine. 
In addition, a fence would be constructed to the west of the affected area to allow 
grazing on the western part of the permit area until mining activities reach that 
area. Livestock would be excluded until the reseeded areas can withstand grazing 
pressures and have developed a productivity equal to or better than premining plant 
com munities . The proposed postmining plant communities are shown in f igure A-5. 

In the areas adjacent to other mines and covered by a backslope agreement , 
the first operator to mine would remove the coal to the ownership line. The cut 
would be backfi lled and the exposed slope, if any , would be graded to not exceed 
3H: 1 v .  This slope would be temporarily revegetated, using additional contouring 
and higher mulching rates to control  erosion, and maintained until the second 
operator redisturbs the area. At this time, the backs lope area would be backfilled 
and graded to the approximate original contours, allowing for lowering due to coal 
removal and swelling of the replaced overburden. The area would be graded to 
blend into the adjacent areas . During the temporary reclamation stage, any 
exposed coal would be covered by at least 8 feet of overburden and the elevation of 
the toe of the slope would be approximately the same as the top of the lowest 
overburden bench. 

To minimize disturbances and adverse impacts to wildlife in the area, the 
company included vegetation of value to wildlife in their revegetation seeding 
mixtures (table A-4). Fencing that would facilitate deer and antelope passage in 
accordance with the Wyoming Game and Fish Department's recommendations 
would be used throughout the mine area. Boulder piles would be distributed over 
the area to provide shelter and den sites for mammalian predators and their various 
prey species, and the six stock ponds would provide habitat for amphibians and 
waterfowl.  Power lines would be designed to minimize impacts to raptors in 
accor dance with R EA Bulletin 6 1 - 1 0 .  Use of the company-provided bus service 
would reduce road kills of deer and antelope. 

To mitigate destruction of a sage grouse lek in section 1 1 , Mobil would try to 
move the lek to a nearby suitable area that would not be mined. Dur ing 
reclamation , Mobil would try to restore the lek. Tl1e reconstructed habitat would 
include: 

· An open short-grass hilltop to ser ve as a potential lek. 

· Dense stands of big sagebrush in close proximity to the lek site to serve as 
potential nest ing and wintering areas. 

· Grassy draws with mixed shrub cover adjacent to big sagebrush stands to ser ve 
as potent ial brood-rearing areas. 

Permanent water sources within one to two miles of the lek,  nesting habitat , 
and brood-rearing areas. 

Assistance to the Community 

The applicant has developed a socioeconomic program to alleviate some of 
t he proposed mine's impacts on the community. The four essential elements of this 
program are as follows: 

· Constr uction worker housing; 
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• Permanent worker relocation assistance programs; 

• Assistance to the City of Gillette; and 

• Related com munity impact mitigation measures. 

Construction worker housing 

The Rojo Caballos mine would employ up to 540 workers during construction. 
More than 20 percent of the required construction manpower is expected to come 
from the local area and, therefore, would not impact directly on housing availa­
bility. Most of the incoming workers would require housing in mobile home parks. 
The applicant would negotiate with selected park owners for pre-lease, or 
guaranteed space availability, agreements to ensure that locations for mine 
employees would be available as they are needed while, at the same time, 
protecting the park owner from carrying unused lots that were developed at Mobil's 
request. 

Of the 200 to 250 total spaces to be reserved by the applicant in 198 1 through 1983, 
70 would be allotted for recreational vehicles, 30 would be equipped with mobile 
home lease units that would serve as 2- to 3-person living units , and the remaining 
1 00 to 1 50 spaces would be for those workers wishing to move or purchase their 
own mobile homes. 

Construction employment would phase down from 540 in May, June, and July 
of 1 982 to 55 in December of 1 982, at the same time that the operational 
workforce would be bui lding up. As construction workers vacate their housing 
units, these units would become available for the permanent workers to settle in if 
they so desire. 

Permanent worker relocation ass istance programs 

The majority of the permanent workers would come from outside the Gillette 
area. These permanent workers are projected to be mostly younger people who 
would not have large savings or equity in a home. The applicant plans to provide 
assistance to the Rojo Caballos employees to help them qualify for conventional 
home mortgage loans at the earliest possible date and to defray the cost of 
relocation. By enabling employees to purchase permanent housing, this mitigation 
strategy would also have the following effects: 

• Expand housing development in Gillette and help maintain a balance between 
housing supply and demand; and 

• Stim ulate the Gillette economy through local involvement in housing construc­
tion and development. 

The principal features of this assistance program are: 

• Relocation expense.--The proposed program would be designed to cover moving 
expenses including commissions on the sale of housing already owned for 
those employees who own housing at the time they are hired. The intent is to 
defray expenses normally associated with moving, thus assisting permanent 
employees in making a mortgage downpayment in Gillette. 
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Down payment assistance.--The proposed program provides for payment of a 
sum of money, based upon the employee's salary level, to the permanent 
employee when he/she selects a housing unit .  This would further assist the 
employee who desires to purchase a housing unit in meeting downpayment 
requirements . 

• Interest assistance.--Current high interest rates may prevent employees from 
meeting m inimum qualifications for mortgage loans because of the impact of 
high interest rates on monthly payments . The program addresses this 
situation by making a subs idized interest rate program available to the Rojo 
Caballos wo.rker . This program effectively reduces monthly interest pay­
ments . 

Assistance to the city of Gillette 

Mobil has purchased 1 .8 million dollars worth of local improvement distr ict 
bonds . Revenue from the bonds will be used to extend exist ing city services, such 
as streets, sewers, water ,  and electricity,  into developable areas within the present 
ci ty boundary. 

Related community impact mitigation measures 

The nine programs described  in this section complete the mitigation package. 
Mobil recognizes that,  once newcomers to Gillette are sett led in homes, they would 
have other needs and concerns. The programs described in this section would 
increase the opportunities within the area for a better quality of living by adding to 
the educational programs available, adding to l ibrary facilities, and increasing the 
capabilities and strengths of the Powder River Arts Council .  

Local banking accounts.--Accounts would be established by Mobil for local 
supply purchases and other practical expenditures with selected local banks. 
This practice would tend to provide additional financing capability in the 
local sector, thereby providing support for private sector grow�h and infra­
structure development. 

Employee busing program .--Bus service would be provided by Mobil to and 
from the Rojo Caballos m inesite for its employees. Buses with a 40-
passenger capacity would be purchased and utilized for this purpose during 
the life of the mine. When not in demand for employee transportation 
(weekends), the buses could be used for employee/community recreation 
trips .  

Video-cassette recorder s stem .--Mobil would provide the Campbell County 
library with a VCR Disc recording system consisting of a video cassette 
recorder ,  a video sound camera system ,  and large-screen television-projec­
tion system ,  a regular color television set , and miscellaneous equipment . 
Mobil would also donate six films annually. The system would be operated 
and maintained by the library staff. 

Improvement of local medical services.--Mobil would continue to part icipate 
in the doctor recruitment program and other areas to improve medical 
services. The applicant plans to provide annual donations to help fund the 
program. 
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Powder River Arts Council .--Mobil would continue to support the Powder 
River Arts Council. This program would be intended to expand the cultural 
opportunities of Campbell County citizens.  

Campbell County retail sales permit.--Contractors would be requested to 
obtain a county retail sales permit. Although the permit has no effect on the 
cost of goods or services, it would provide that the city of Gillette receives 
an increased share of the sales tax collected by the State. 

• Education program for employees.--The workforce of the Rojo Caballos mine 
would be eligible for company educational benefits. Periodic self-study in­
house educational programs would be available to employees, as well as a full 
tuition reimbursement program for job-related courses taken at approved 
academic institutions.  

Matching gifts program.--Through the matching gifts program , the Mobil 
Foundation matches on a two-for-one basis employee donations (above $25) to 
educational institutions , hospitals, and arts organizations. This increases the 
gift to the institution and provides' a method for added employee involvement 
in community affairs . 

• Socioeconomic impact monitoring program.--The applicant would establish a 
monitoring program before mine construction. A well-designed monitoring 
program would ensure that the mitigation strategies are accomplishing their 
designed purpose. 
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RESPONSE SET 15  

15- 1 The recommended st i pu l at i on s , deri ved from the U . S .  Department  of  
Hous i n g  and  Urban Devel opment revi ew o f  the  Mob i l O i l Rojo  Caba l l os 
m i n i ng and recl amation  pl an , have been carefu l l y  rev i ewed .  The four 
bas i c  el ements dea l i ng w i th soci oeconom ic  i mpact mi ti gat i on ( i . e . , 
constructi on worker hous i n g ,  permanent worker rel oca t i on a s s i stance , 
a s s i stance to ne i ghbori ng  mun i ci pa l i ti es ,  and  genera l i mpact m i t i gat i on 
strateg i es )  wou l d  c l ear ly  be s ubject to deta i l ed eval uati on when and 
i f  a spec i fi c  devel opment p l a n  a nd schedu l e are formul ated for NOSR 1 .  
For the purposes  o f  thi s Programmat i c  E I S ,  a more genera l d i scus s i o n  
o f  soci oeconom ic  i mpacts i s  bel i eved adequate . 

1 5 - 12  
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0ierra Club 
Qocky Mounlain Chapler 

. . . . .  TO EXPLO R E, E N J OY A N D  P R E S E R V E  T H E  N AT I O N ' S  

FOR ESTS, WAT E R S, W I L D L I FE A N D  W I L D E R N ESS . , ." 

Draft Programmatic E I S  Comments 
Nava l Petro leum and O i l  Sha l e  Re serves 
1 2 th and Penn sylvania Ave . , N . W .  
Washington , DC 2 0 4 6 1  

Gentlemen : 

1 2  November 1 9 8 0  

The fol lowi ng comments on the Draft Programmatic E I S  for the 
Nava l O i l  Sha l e  Re se rve in Gar field C ounty , Co lorado , are made on 
beha l f  of the Rocky Mountain Chapter of the S ierra C lub . Our 
organi zation has 3 , 0 0 0  members in Co lorado , many of whom with 
intere s ts that would be adverse ly a f fected by propo sed NOSR 
deve lopments . 

I t  i s  not easy for us to state our attitudes towards thi s  D E I S  
prec i s e ly . On the one hand , the basic ph i losophy o f  approach to 
thi s  impact analy s i s  of a ma j or Federa l synthe tic fuel program has 
some commendab l e  aspects . I n  the proc e s s  o f  exami ning how X barre l s  
p e r  day o f  l iquid fue l are to be produced , DOE h a s  taken two s teps 
back and has gotten a much broader perspect ive on the various 
po s s ible means to that end . S ierra C l ub peop le and other environ­
menta l i s ts have been urging such a broad-g�aged approach for a 
long time . The D E I S  i s  particularly valuab le because i t  outl ine s 
the extreme impacts and d i f ferences i n  impacts between the d i f ferent 
a l ternative s . I t  i s  he artening to see that the results match our 
expectations , i . e .  coal l iquafac tion has the wor s t  impacts , shale 
and enhanced oil extrac tion somewhat , le s s  bad , but the best o f  a l l  
b y  f a r  i s  cons erva tion . Had the cos ts to the ultimate consumer 
been compared for the a l ternative s ,  cons ervation would have appeared 
i n  an even more f avorab l e  l ight and the comparisons among the othe r s  
would have b e e n  very i l l uminating . The l ack o f  such an " economi c 
impact s tatement" on the consumers ' pocketbook i s , in our opinion , 
a subs tantial flaw that we urge be corre c ted in the F inal E I S . Not 
only consume r s  as such , but also in the i r  role a s  taxpayers , and 
pub l ic o f f i c i a l s  would bene f i t  f rom having such comparative infor­
ma tion avai lab le to them . Moreover , it seems only j us t , cons idering 
the hundreds o f  mi l l ions o f  dol lars , even b i l l ions , o f  pub l i c  monies 
which have been or wi l l  be used to prop up syn fue l s  operation s . 

On the other hand , we mus t  criti c i z e the D E I S  because its aim 
has evidently been far more amb i tious than its me ans , that i s , the 
ana lys i s  i s  in p l aces s loppy , supe r f i c i a l  or wrong . Evidence for 
thi s  statement is indire ct , con s i sting of the prior assumptions or 
mi s s tatements d i s cus sed be low . 

r 1 . )  

16-3 

We s ee prob lems with the analysis of the bioma s s  alternative . 
F ir s t , i t  seems more l ike ly to us that during the time f rame 
o f  pos s ib l e  NO SR deve lopment , 5 0 , 0 0 0  bpdoe would be produced 
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mor e  economi c a l l y  and prac t i ca l l y  on the farm us ing crop 
res idue s , not coal , as the di s t i l la t ion fue l . E thanol 
produced would d i splac e  fue l o therwi s e  purchased by the 
farme r . We perceive more support on the part of farme r s  

page 2 . 

now for a s y s tem l ik e  thi s , rather than the c entra l i z ed 
f ac i l ity s tudied by DOE . Moreove r , the techno logy a s s umed 
in the D E I S  for e thano l production i s  swi f t l y  becoming 
obs o l e t e . Much l e s s  energy i ntens ive ways than comp l e te 
d i s t i l lation wi l l  s oon be ava i lab l e ; for e xamp le , mod i f ied 
c orn s tarch has recently been demons trated to remove water 
e f f i c iently f rom part ly d i s t i l led feedstock ( F anta , et a I , 
Sc i ence , 2 10 , p .  6 4 6 , 1 9 8 0 ; Ladi sch e t  a I , Scienc e , 2 0 5 , 
p .  8 9 8 ,  1 9 79 ) . Les s energy requi red for d i s t i l lation means 
sma l ler anc i l lary impac t s . However , even i f  one goes with 
the conventional t echno logy , pro j e c ted emi s s ions and inputs 
are mi s s tated . For e xamp l e : 

a . ) F i g  3- 4 ,  p .  3- 1 3  compar e s  S0 2 emi s s ions for the techno logy 
a l ternative s . The 16 , 8 0 0  tpy f i gure for b i omas s  mus t  be 
the uncontro l led emi s s ion rate , whereas the o ther f i gure s 
are for control led emi s s ions . the proper value i s  1 6 8 0  
tpy . 

- 16-4 b . )  Tab l e  5 - 1 0 , p .  5 - 3 8 . The heading of c o l umn 2 should be 

16-5  

16-6 

TPD , not BPD . T h e  C0 2 emi s s ion f i gure i s  incorre c t ; 
even i f  coal were 1 0 0 %  carbon , 4 , 1 5 5  TPD=only 15 , 2 0 0  TPD 
of C0 2 . The f i gure for uncontro l led S0 2 emi s s ion rate 
s e ems too l ow because i t  as sume s only 1 . 2 % s u l fur content 
for e a s tern coal . 

c . )  P .  C - 2 3 .  Again , the S0 2 emi s s ion f i gure s hould be 5 . 1  TPD 
not 5 1  TPD because 9 0 %  control has been factored i n . See p .  
5 - 3 7  for th i s  s ta tement . 

P .  3 - 1 7 , F i g . 3- 5 .  1 1 0 , 0 0 0  acre- feet/year for the b i oma s s  
operation s eems extraordinar i l y  h igh . Whe r e  i s  al l th i s  
water going? F or coo l i ng? I s  the u s e  Consumpt ive? We 
would l ik e  to s e e  a c l earer rationale for thi s  f i gure . 

The s e  four p rob lem s tatements mak e  b ioma s s  s e em much more 
damaging than we b e l i eve it to b e . [ 2 . 1 Emi s s ion f i gure compari sons for propo sed NOS R  operations and 

C o lo ny s e em way o f f  -- NO SR is cons i s tently lower than C o lony 
by factors of 2 - 4  -- y e t  retorting proce s s e s  and po l l ution control 
methods should b e  s imi lar . For examp l e , wh i l e  the Co lony 
operation p ro j e c t s  ( and has received a PSD permi t o n  the bas i s  
o f ) a Q  S0 2 emi s s ion l eve l o f  about 0 . 11 Ib/bb l o f  sha l e  o i l , 
the DE I S  c l a ims i n  s everal p la c e s  ( pp 3- 1 3 , 5 - 3 ,  6 - 3 ) that the 
NOS R  operat i on would achieve about 0 . 0 4 5  Ib/bb l , a lmo s t  3 time s  
bette r . I t  s e ems probab le t o  u s  that C o lo ny wi l l  u s e  BACT and 
that even the 0 . 1 1 Ib/bb l l imi t w i l l  be exceeded when the 
vic i s s i tudes o f  equipme n t  operation and reca l c i trant s u l fur 
spec i e s  are taken i nto cons ideration . D o  the proj e c ted emi s s io n  
f i gures for NOS R  mean t h a t  a s ub s tantial break through i n  pol lution 
control technology has been made which nobody e l s e  knows about ?  
T o  avo id s u s p i c i ons that the deck i s  being s tacked in favo r o f  
NOSR , thes e  d i f f erences mus t  b e  explai ned . 
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page 3 .  

Other que s tionab le f i gures have to do wi th economi c im­
pac ts . On p .  3 - 2 8 ,  F i g . 3- 1 0 , a 2 0 0  bpd operation i s  pro j ected 
to cost loc a l  governments about $ 3 2MM fo r o i l  shale deve lopments . 
S tate estimate s o f  local needs are s everal time s greater than thi s . 
For examp l e , Govenor Lamm has s tated that a 4 0 0 , 0 0 0  bpd indus try 
would i nvo lve c ap i ta l/s ervices expendi tures of about $ 5 0 0MM . 
U s i ng the $ 3 2MM f i gure above and proj ecting to 4 0 0 , 0 0 0  bpd give s 
a f i gure suspic ious ly c lose to the pres ent and arguably inadequate , 
s i ze o f  the S tate O i l  Shale Trust Fund . Who i s  right? Has the 
S tate had i ts i nput on thi s  po int? [ F inally , p p .  4 - 7  s tates that southern Piceance Bas i n  has 
a low s e i smic potenti a l , but if memory serves correc tly , Grand 
Junction and envi rons experience s fairly frequen t ,  if smal l ,  
e arthquake s . 

Other general comments follow : 

1 . ) P .  B- 8 .  Both the dome s t i c  inf lat ion rate and world o i l  price 
pro j ections seem too low to us , but because the s e  two 
quantities might change the comparison of a l ternat ive s ,  
we reque s t  that some sort o f  sensi tivi ty ana ly s i s  be done 

16-9 on the se and o ther vari ab le s . We suspect that higher inf la­
tion rates and o i l  prices w i l l  make conservation look even 
better . Thi s  cons ideration emphas i z e s  to us once again the 
importance o f  c a lculating the total cost to the consumer o f  
the var ious a l ternative s . 

2 • ) 

. �6-10 

16- 1 1  
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4 • ) 

16- 1 2  

16-13  

P .  5 - 6 7 .  The s tatement that rural energy deve lopments do 
not impact urban areas in the region is dead wrong , for o i l  
shale anyway . Much of the respon s ib i l ity f o r  the Front Range ' s  
s oc i a l ly and envi ronmenta l ly d i s ruptive growth can be laid 
at the feet o f  energy deve lopments ( up t i l l  now meta l s , o i l , 
gas , coa l )  i n  rural areas . Th i s  unfortunate trend wi l l  be 
exacerbated by mas s ive o i l  shale deve lopment . A s imi lar 
s tatement can be made for qua s i -urban i zed areas around 
Grand Junction . 

P .  5 - 5 1 . Are socio-economi c impacts d i s cussed here truly 
addi tive be tween d i f ferent s cenarios o f  a given techno logy 
or various leve l s  of d i f fererit techno lo�ies ( th�: p�ac tical 
cas e ) ? It seems to be imp l i ed here and e l s ewhe re in the 
DE I S . We feel that non- linearity or non-add i t ivity of im­
pacts mus t  occur at a ' certain point , - i . e .  the s i tuation 
s imp ly becomes insuf ferable for everyone . Thi s  point seems 
to have been reached in certain Wyomi ng boomtowns and re sults 
in enormous per sonnel turnover . 

P .  5 - 1 9 . Other E I S ' s  ( e . g .  the We s t  C entral Co lorado Coal 
E I S ) have identi f ied such i nd i rect wildlife impacts as in­
creased poach i ng and haras sment of game , los s o f , or loss 
o f  access to , r i ch riparian hab i tat and winter range due to 
hous ing deve lopments , and greater competition for game and 
f i s h  l icens es . Loss o f  bottomland and higher tax and inf la­
tion rates a l s o  s trongly impact the pre s ent agricultural 
economy o f  the shale region . 
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5 . )  I t  i s  amusing to note , when one considers the potential 
o f  saving a mere 5 0 , 0 0 0 - 2 � O O O , 0 0 0  bpd o f  oil by conser­
vation , that in the past year alone o i l  consumption has 
dropped 1 0 %  in the U . S . , or about the equivalent of 2 
mi l lion bpd ! Thi s , wi th no government a s s i s tance and only 
at the expense of our s lothful and unimaginative auto 
indus try , whi ch ri chly deserves it ! 

In summary , the basic thrus t o f  thi s  Draft Programmatic 
E I S  is posi tive , useful , and potentially i l luminating . However , 
some assumptions used in mak ing compari sons are weak , and 
enough facts appear to be incorrect (we haven ' t  checked them 
a ll ! )  to make us wonder how many other f laws lurk in the text . 
We hope that the se comments are useful and that the Fina l  EIS 
wi l l  be much improved . 
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S incere ly , 

/� Cu.---vL-
Kirk cunninglam 
Conservation Chairman 
Rocky Mountain Chapter 



RESPONSE SET 16 

16-1  Th i s  E IS  does not purport to be  the on ly  document used in  the  dec i s i on 

maki ng process . It  i s  but one of a l arge number of stud i es and reports 
prepared regard i ng the potenti a l  deve l opment of NOSR 1 .  Lack of an  
"t:!conomi c  impact statement " i n  th i s  E I S  does not  materia l ly  a ffect 
the dec i s i on maki ng process  to wh i ch thi s E I S  contri butes . Economi cs 
is only one of the many factors and was adequate l y  addressed for a 
Programmat i c  E IS . To ho l d  that an  E I §  must conta i n a l l the data 

con s i dered i n  the dec i s i on  maki ng  process s imp l y  does not square wi th 
wi th  the CEQ regu l at i ons  govern i ng E I Ss , as d i s cu s sed i n  Section  2 .  

16-2 The Si erra Cl ub  cri t i c i sm of  the E IS " because i ts aim has evi dentl y 
been far more amb i t i ous  than i ts means "  wou l d  have been much stronger 
i f  the converse were perce i ved . The cri ti c i sm ,  though overstated , 
has some substance , a s  wi l l  be d i s cussed under the spec i fi c s referenced . 

16-3 Refer to the sel ect i on cri teri a on pages �-1 and 3-2 . B i omass a l cohol 

producti on from c rop  res i dues is sti l l  an experimenta l  process , wi th  
i n suffi c i ent data a va i l abl e .  The contention  that "the technol ogy 
assumed i n  the E I S  for ethanol producti on i s  swi ft ly  becomi ng obso l ete , "  
i s  strict ly a matter of opi n i on , wi th wh i c h DOE d i sagree s .  

16-4 The S02 emi s s i ons  have been rev i ewed and were rev i sed based upon the 
Katzen study and EPA ' s  AP�42 , referred to in Append i x  B . •  The range 
fa l l s  somewhere between 14 . 6  and 26 . 4  tons  per day . The headi ng i n  
Co l umn 2 ,  Tabl e 5 - 1 0  was corrected . New emi s s i ons  fi gures for bi omass 
were ca l cu l ated and i ncorporated i n  the f i na l  E I S .  

16- 5 .  Rev i sed water usage fi gures  have been i ncorporated . 

16-6 Refer to the response to comment 13-6 for an  expl anati on of the 

d i fference between NOSR and Co l ony and the fi rst port i on of  the 
response to comment 3-10  for the source of  emi s s i on s  estimates . 
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16-7 I n  respond i ng to th i s  comment ,  as wi th the numerous others regard i ng 
fi scal  impact of the NOSR Devel opment a l ternat i ve ,  the po i nt must be 
made that no one i s  "r i ght " when engagi ng i n  s uc h  a specu l ati ve endeavor 
as  deri v i ng projecti ons of future revenues and costs of l arge-sca l e  
i ndustri a l  devel opment .  The cri ti ca l  i ss ues to be addressed are the 
l evel of deta i l , comprehen s i veness , s i te-spec i fi c i ty ,  and sen s i t i vi ty 
of the i n put as sumpti on s  wh i c h  dri ve any project ion  of future costs 
and revenues . The State ' s  Cumu l a t i ve Impact Task  Force i s  currentl y 
engaged i n  a n  embi t i o us undertaki ng  to ass imi l ate i nformation  a nd 
as sumpti ons to deri ve as  rel i abl e and  comprehens i ve cost/ revenue pro­
j ecti ons  as  are reasonab ly  practi cabl e to address  the front-end 
fi nanci ng i s sues confronti ng the reg i on i nc l u d i ng the NOSR area . 
Wh i l e  i t  i s  admi tted that the project i ons i nc l uded i n  the PE l S  have 
been somewhat  s i mpl i fi ed ,  it is  suggested that any other such  project i ons  
generated wi thout the benefi t of exhau sti ve ana l ys i s  of the  factors and  
assumpt i ons wh i c h  generate fi sca l  projecti ons must be  found to be  s i mi ­
l arl y defi c i en t .  DOE bel i eves that the econom i c  ana l ys i s  i n  thi s E I S  
i s  adequate to s upport the programmati c dec i s i ons bei ng made . I n  
add i ti on , a l l i nformat ion i n  thi s  E I S  wi l l  be reexami nea at some future 
t ime ,  when the NOSR 1 devel opment ques t i on i s  revi s i ted , and wi l l  be 
updated where necessary .  

16-8 The Nava l Oi l Sha l e Reserve No . 1 i s  an  area of l ow sei smi c  potent i a l . 
There are no act i ve fau l ts on or  near the NOSR property . On l y  mi nor 
damage wou l d be ant i c i pated from di stant earthquakes . No restri cti ons 
are foreseen i n  mine pl acement due to fau l t i n g  or  unstabl e s l o pes on  
the  property . So i l  creep , roc k fa l l , and  rare l ands l i des present the 
ma i n  categori es of geol og i c  hazard on NOSR 1 .  

16-9 Estimates of the future domest i c  i nfl ati on rate and the path of worl d 
o i l  pri ces vary over a cons i derabl e range . Current est ima tes of the 
domest i c i nfl at ion  rate , for exampl e ,  over the next 5 yea rs can be 
found wi th a h i g h  to l ow rat i o  of 3 to 1 :  i t  i s  of course i ndetermi nate . 
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The uncerta i n t i es i n herent i n  est imat i ng  the  i nfi at ion  rate and the 
path of worl d o i l pri ces were expl i c i t l y  recogni zed i n  the ana l yses 
presented i n  the E I S . It was further stated that the a bsol ute mathe­
mati ca l  resu l ts of the i nd i v i dual  anal yses are suspect i n  terms of 
a ccuracy . The techn i q ue of us i ng common es t imates for these parameters 
for anal yses of each of the a l ternati ves , however , produces resu l ts 
that are useful i n  rel a t i ve terms as was i ndi cated i n  the report . 

The benefi ts to be deri ved from conduct i ng sens i ti v i ty ana lyses on 
"those and other parameters " are not a pparent . 

DOE does not bel i eve that thi s E l s  i s  the proper venue for conducti ng 
a deta i l ed economi c and fi scal anal ys i s  of o i l s ha l e  and other l i q u i d  
fuel producti on techno l ogi es . A sens i ti v i ty ana lys i s  o n  " those  and 
other parameters " i s  beyond the scope of th i s  document . 

16- 10  The empha s i s  in  the E IS  was on the  di rect i mpacts on the phys i ca l  

env i ronment . I t  i s  recogn i zed , however , that i f  a l arge synfuel s  
i ndustry s hou l d deve l op , there wou l d be potenti a l  soc i oeconomi c 
impacts of an i n d i rect nature on c i t i es that a re many mi l es from the 
o i l  sha l e  reg i on . 

16- 1 1  Th i s  comment ra i ses a ga i n  the need for a l evel o f  spec i fi c i ty and 
deta i l  wh i c h  is beyond the scope of the anal ys i s  contempl ated by the 

PE lS . The i l l ustrat i on  of i mpacts assoc i ated wi th  vari ous opt i ons  
under the NOSR Devel opment a l ternati ve was i ntended to convey on ly  a 
general descri pti on of the magn i tude of the probl ems as soc i ated w i th 
that a l ternat i ve ,  based on currentl y a va i l ab l e i nformation . A more 
exhausti ve ,  quanti tat i ve ana lys i s  of the spec i fi c  effects woul d 
c l early be req u i red to se l ect from among the spec i fi c  opt i ons under 
the NOSR Deve l opment a l ternati ve , if sel ected . 

16-12  Indi rect  wi l dl i fe i mpacts due to h uman acti v i ty and h ab i tat  al terati on 
d i sturbance are addressed i n  the second compl ete paragraph  on p .  5 - 18 .  
S i nce the area i s  a l ready hea vi ly  hunted , i t  i s  not obvi ous that 
devel opment wi l l  i ncrease competi t i on for game and fi sh  l i censes . 
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16-13  Th i s  statement refl ects the  fundamental  structura l  probl em that the 
specu l a t i ve val ue of farm and ranch l and far exceeds i ts a gr i cu l tural 
va l ue and that h i gh l abor , l and , and energy costs wi l l  cont i nue to 
have an unfavorabl e e ffect on agri cu l tu ra l  product i on .  However ,  these 
c i rcums tances are a l ready be i ng experi enced in the reg ion  and wi l l  
cont i n ue to ex i st  wi th or  wi thout the NOSR project .  Any future 
devel opment of  the NOSR project i s  expected to have on ly  a margi nal  

add i t i onal  impact on th i s  probl em . 
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NATIO NAL WILDLIFE FEDERATIO N  
1 41 2  Sixteenth Street, N .W., Wash ington ,  D .C. 20036 202-797 -6800 

ROBERT J .  G O LTEN 
C O U N S E L  

De c embe r 3 ,  19 8 0  

Mr . Don S i lawski 

NATU RAL RESO U RCE CLINIC 
FLEM I NG LAW B U I LD I N G  

B O U LDER. COLO RADO 80309 

Naval Petroleum and O i l  Sha le Re s e rve s 
12 th and R9'nn sylvania Ave . N . W. 
Mai l  Stop 3 3 4 4  
Washington , D . C .  2 0 4 6l 

De ar Mr . S i l awsk i : 

L U K E  D A N I E LSON 
C O U N S E L  

The N ational Wi ldl i fe Fe deration , Ame ricaj'J Sf3 lar ge s t  pri­
vate con servation. organ i z ation , i s  � leaseG to comment as f o l lows 
on the draft env i ronment M. impact st atement on development 
policy options for the N aval oil Shale Re serves . 

In gene ral , the Feder ation sees no need to deve lop the Naval 
Re serve s at thi s time . Our posi tion is based on the fol lowing 
be lie fs : [ I .  P rivate o i l  s hale deve lopment on other tract�s appears to 

17- 1 (A )  be more than adequate to achieve any reas onable p roduc t i on 
goa l s , thus Il).aking development o f  the NOSR unnece s s ar y ;  { I I . The dr aft envi ronmen tal impact st atement acknowl edg e s  
s ome o f  the adve rse cons equence s c f  develcping tr.e NOS R ,  

17- l (  but un de rs t ate s the se cons equences by fail ing to descr ibe the 
cumulat ive e f fe cts o f  NOSR deve lopment together with other 
reasonably fore seeable deve lopment in the area . 

. [ I I I . The compari son o f  the bene fits an d adve r se consequence s  

1 7  2 o f  the d i f ferent liquid fue l s  options i s  inadequate because i t  -
fai l s  to account f o r  the p re sence or absence o f  key constraints 
such as local l abor ,

' 
hous ing , and ut i l i ty s ervi ces . 

C IV . The net energy analy s i s  in the draft environmen tal impact 
17-3  s t atement s u f f e r s  f rom important i nadequac i e s . 
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17-4  

Mr . Don S i l awsk i  
De cember 3 ,  1 9 8 0  
P age 2 

1 .  Private O i l  Shal e  Deve l opmen t  

A .  Gene r a l ly 

The bas i c  p remi se o f  the DE I S  i s  that a " no go " dec i s ion 
is l i k e l y  i f private indu s try is ab le to come up wi th an amo unt 
of new oi l that would be equivalent to what is expecte d  to be 
produced from the NOS R .  Yet , de spi te thi s premi s e , the DEI S  
makes no attempt a t  a l l t o  even e s timate what the amount o f  
private p roduction i s  l ike ly t o  be . Yet the DEIS purports 
to base the deci s i on regarding dev� lopment of t he NOSR on s uch 
an amoun t . I n  o ther words , the equation i s  l acking a key f i gure . 
Be fore proceeding any furth e r ( the drafte r s  o f  the DEI S  mus t  
come up wi th a pro j e c te d  figure for e s t imated private production 
whi ch can re a l i s ti c a l ly be expe cte d i n  the per iod covered by 
the Pres i de n t ' s  prog ram for national energy securi ty so that 
the need for deve l opment o f  the NOSR can be faix1y and accurate ly 
a s se s s e d .  S uch a s se s sme n t  o f  the re asonab l y  expected private 
de ve lopme n t  s hould i ts e l f  be s ub j ected to a pub l i c  comment 
pe r i o d  to e n s ur e  that the f i gures are an ac curate and f a i r  
e s t imate o f  t h e  pri vate indus t ry potent i a l . 

B .  S ome E s timate s of Amount o f  P rivate Deve lopmen t  
S our ce : C ame ron Syntheti c Fue l s  Repo r t ; Departmen t  

o f  Interior 

P ROJECT LOCAT ION P RODUCTION TARGET 
AND DATE 

STATUS S UMMARY 

Rio B l anco O i l  Shale 
( Gu l f ,  S tandard of IN}  

Cathe dral B l u f f s  
Oi l Shale 
( O cc i dental , Tenn e c o )  

Wh i te Rive r S h a l e  
P ro j . 
( S undeco , P h i l l ips , 
Sohi o )  

Fe d .  Le ase C - a  
(Rio B l anco , CO ) 

Fed .  Lease C-b 
(Rio B l an co , CO)  

76 , 0 0 0  BBL/DAY 
( 19 8 7 ) 

5 7 ,  0 0 0  BBL!DAY (1 9 8 7 1 
Cathe dral Blu f f s  has 
apparent l y  in cre ased 
thi s  e s timate to 
1 1 7 , 0 0 0  BBL/DAY as 
evide nced by t he 
p l e adings curre n t l y  
be fore the Colorado 
Ai r Qua l i ty Contro l  
Commi s s i on 

Fe d .  Lease Tractsl0 0 , 0 0 0 BBL/DAY 
U- a and O-b ( 19 9 0 1  
(Utah)  
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B .  continued 

P ROJECT LOCAT ION P RODUCTION TARGET 
AND DATE 

STATUS S UMMARY 

C o l ony Deve l opmnet 
(Exxon ) 

C o l ony Dow We s t  
(Co lorado } 

4 6 , 0 0 0  BBL/DAY 
( 1 9 8 5  } 

I n active pending im­
prove d economi c con­
ditions 

Long Ridge Proj ect 
( un i on O i l  o f  CAl 

Uni on P roperty 
(Colorado ) 

9 , 0 0 0  BBL/DAY 
prototype 

Inactive pending im­
proved e conomi c condi­
t i ons 5 0 , 0 0 0  BBL/DAY i f  

they g o  t o  produc­
t i on 

Sand Wash P r o j ect 
(Tosco)  

S tate Leased 
land (Utah) 

5 0 , 0.0 0 BBL/DAY 
(1 9 9 0 1  

S i te eval uati on and 
feas ib i l i ty s tudi e s  
underway . Lease te rm s  
requi re $ 8  mi l l i on 
inve s tment by 1 9 8 5 . 
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TOTAL : 3 7 9 , 0 0 0.  BBL/DAY 

As i s  shown by the above tota l , approximate l y  3 8 0 , 0 0 0  BBL/DAY 
i s  p ro j e cted by 19 9 0  from private industry p ro j e cts a lready 
unde rway . Thi s f i gure sugge s t s  that the pr ivate sector i s  
proj ecting almo s t  enough o i l  deve l opment t o  me et the 4 0 0 , 0 0 0  
BPD de cre a s e  i n  imports sought by the P r e s i dent by 19 9 0 . The 
above pro j ects are j us t  a s amp l e  o f  pro j e cted leve l s . EPA 
has re cently i ntimate d that production may be as high as 
5 2 0 , 0 0 0  BPD by 19 9 0 . And E xxon ha s predicted an 8 mi l l ion 
BP D production leve l by 2 0 1 0 . S ure ly thi s i ndi cates that the 
premi se o f  the ne e d , to use the N ava l Oi l S hale Reserve s  to me e t  
the l i qui d fue l goa l s  mus t b e  reas s e s sed l 

I I . Cumu lative Envi ronmental Impacts 

Contrary to the pr.emi se in the DE I S , we feel that a detai led 
environmental analys i s  i s  requ i red at the programmatic s tage 
of de c i s i on making . The purpose of the DEIS is to provide 
re levant informati on on the envi ronmental e f fe cts o f  a de c i s i on 
to de ve lop addi tional fede r a l  land , spe c i f i ca l ly N av a l  O i l  Shale 
Re se rve N o . 1 (NOS R 1 ) , for shale oil produc t i on . This de c i s i on 
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must be an informed one based on an in depth evaluation o f  the 
individual and cumul ative impacts . Now i s  the time to cons i der 
those e ffe cts , not after a de cision i s  made to proceed with 
additional development . I t  i s  not enough to i denti fy prob lem 
areas wi thout analyzing them in detai l (DEIS , p .  5-1) . 

Whi le individua l impacts of NOSR 1 and the alternatIve s 
are at least di s cussed in a gene ral (although comp lete ly inade­
quate ) fashion , cumulative e f fects are scarce ly given lip service . 
For example : " The cumulative e ffects of regional energy dev­
elopment could have a s igni fi cant impact on air quality in the 
region �1 (DEIS , p .  5 - 3 ) . I s  thi s information at all helpful 
in making a dec i s i on as to whether or not to deve lop a mul ti­
b i l l ion do l l ar faci l ity? l l  

Cumulative e ffects are not even mentioned in two other 
criti cal areas : water and socio-e conomics . New wate r cons ump­
tion for NOSR 1 i s  e stimated to be from 4 . 6 MGPD to 1 5 . 0  MGPD 
which woul d be diverted from agri cultural use (DE IS , p .  5 - 4 ) . 
Thi s  e f fect on farming may be smal l when compared wi th mun­
icipal growth as the DE IS observe s . However ,  when superimposed 
on the water usage from the other pr

'
oposed o i l  shale and mining 

oper ations in the are a , the e f fect on agr i culture water rights 
could be very SUbstant i al . These e ffects must be eval uated . 

Again , individual impacts of NOSR l on socio�economics 
are at least dis cus sed , but nothirig whatsoever is mentioned 4 

about the cumulative e ffects of a l l  the shale oil operations 
in the re gion (or perhaps even the beneficial e f fects from some 
of the alternative s  in other areas ) .  The DE IS recogniz e s  the 
cons iderable s tre s s  that a maj or faci l i ty siting wi l l  impose 
on a rural area . I t  should further re cognize , and di s cuss in 
detai l ,  the compound stre s s  that a number of such faci lities 
wi l l  have on the region . I f  one faci lity wi l l  exceed the ab i lity 
of an are a to assirr.i late thous ands of workers ,  what wil l  several 
fac i l ities "'dc ? How are schoo l s , police and f ire p.rotection 
and a hos t  of othe:r servi ce s going to be provided by concurrent 
deve lopment of NOSR l and the othe r already p l anned proj ects ? 
It may be that the alternatiy� to NOSR 1 may be bene f icial to 
areas of high unemp loyment ( unlike we stern Co loradol . Surely 
the se que stions are re levant to the deci s ion makers at t.he 
programmati c leve l . They must be answered be fore a de cision i s  
made t o  deve lop NOS R 1 .  
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I I I . Compari son o f  NOSR to Other L iquid Fue l s  Options 

One fundamental fact must be kept in min d  in analyz ing 
the various potenti al source s of l i quid fue l s : many of these 
sources c an be p roduced in a variety of geographic loc ations , 
whi le o i l  shale from the NOS R  wi l l  o f  nece s sity be produce d 
in a sma l l , we l l- de f ined geographic are a .  

Thi s fact i s  o f  gre at sign i f i cance i n  terms o f  the impacts 
o f  deve lopment.  If al coho l fue l s , or even OCS oi l ,  were to be 
selected , deve lopment could occur at a variety o f  s ites . I n  
the case o f  oi l s hale , development--both o n  and o f f  the NOSR- - i s  
ne ce s s ar i ly l imited t o  a re lative ly sma l l  region o f  Co lorado , 
Utah and Wyoming , whe re the only known s ig n i f i cant hi gh-grade 
shale rese rves exi s t .  

The re i s  even some po s s ib l i ty o f  channe l i ng deve lopment 
o f  s ome o f  these other l iquid fue l s  to areas where impacts 
whi ch wou l d  otherwise be detrimental would be bene f i ci a l . 
For examp le , the pool o f  unemp loyed labor in western Colorado 
and e a s tern Utah i s  re l ative ly smal l .  Any sign i f i c ant deve lop­
ment in thi s are a wou ld requi re that l arge numbers of worke rs 
move into the are a .  Thi s would re sult in a number of s ign i­
fi cant adve rse imp act s : 

1 .  Peop le would be uprooted from s tabl e  communi ti e s  e l se­
whe re , whe re they may have f ami ly , s o c i a l , ano other ties , 
and whe re they now l ive by cho i ce , and moved to a new area . 

2 .  The re ce iving a re a  l ack s adequate b.ou.s ing , s choo l s ,  
p ub l i c  sa fety s e rvi ces , gas and ele ctric uti lities , roads , and 
many other forms of infrastructure , al l o f  wi'l:id1;:hwould have to be 
bui l t  at very substanti a l  eo s t  to so ciety . 

3 .  During the tran s i tion pe riod whi l e  infrastrueture i s  
be ing deve lope d ,  i:tlEr in coming workers wi l l  b e  exposed t o  un­
s t ab le , c rowded ,  trans ient condition s , high costs for nece s­
si ties , and other condition s r�rdly conduc i ve to the e s tab­
l i shment o f  stab le , he althy commnn itie s , 

On the other hand , the re are c learly existing commun itie s 
wit�out adequate employment , but wi th housing and othe r  com­
mun i ty s ervi ces alre ady intact , which cou l d  be intentional ly 
t argeted as s ites for ene rgy pro j ects . Rather than creating 
problems , s uc h  p ro j e cts could be a re a l  benef i t  to are a s  needing 
the emp loyment base . 
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The re are a number of othe r ways i n  whi ch thi s principle 
i s  demon s t rate d :  

A .  Avai l i bi l i ty o f  E l e ctrical Service 

Oi l shal e pro j e cts , wi th as soci ated deve l opment ,  wi l l  
p l ace a seve re s train on e le ctri cal generating capa ci ty in 
we s te rn Colorado and e a s tern Utah.  

Energy requir ements for o i l  s hale deve lo�ment may be qui te 
s i an i f i cant . As we stated in more detail in our wri t ten 
and oral comments on the s coping of thi s  dra f t  envi ronmental 
impact s tatemen t , there is a criti cal and growi ng shortage of 
e le ctri cal generating cap ac i ty i n  Colorado . 

The e f fect o f  thi s capacity s hortage i s  clear . At a time 
whe n the cost of constructing new gene rat i ng capa city o f  any 
kind i s  almos t  prohibitive , incre ases in e l e ctrical demand 
wi l l  force are a ut i l i ti e s  to inve s t  e normous s ums in new pl ants , 

17-8 with hi ghly adve rse con sequences to uti l i ty r atepayers . 
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The adve rse con sequence s  wi l l  n o t  b e  l imited t o  local 
uti l i ties and ratepaye rs : i t  is an immense was te of our society ' s  
re s ources to bui l d new generating p l ants in one re gion , whi le gen­
e rating p l ants in other regions are idle or under-ut i l i z ed . 

At present , exce s s  uti l i ty capacity i s  near 4 0 %  on a nation­
wi de b a E i s .  I ndeed , s ome ut i l i ties ' p lant s  are s uf fe ring ex­
ce s s ive phys i c a l  damage as units des i gne d for base load operation 
are be i ng f o�ce d to ope rate i n  a cyc l ing mode , subj ect ing com­
ponents to thermal stre ss e s  for whi ch they were not de s i gne d .  

I t  i s  patent¥y unre as onable to treat two alternatives 
the s ame when one requ i re s  construction o f  ma j or power gene ration 
and t ransmi s s ion f ac i l i ti es an� the othe r does not . The f act 
that local uti l i t i e s  and r atepaye rs , r athe r than federal ene rgy 
agencie s ,  wi l l  be foot i n g  the bi l l  for costly con s t ruction 
programs doe s not provide an excuse for fai l ing to analyze 
thi s  fundamental problem . 

I In the past i t  has been suggested that increased e lectric 
loa

. 

d attributable to oil s hale faci l i ties can be met by gen e ra­
ting e le ctri city from o f f-gas f rom sha le fac i l ites . Thi s  has 
provided a neat ration a le for fai lure to analyz e the criti cal 
electrical s upp l y  problems posed by oil s hale deve lopment 
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on the NOSR and e l s ewhere . Howeve r ,  this response i s  utte rly 
inadequat e : 

( a )  because o f  techni c a l  problems , e conomi c s , or for 
other re asons , private shale deve lope r s  appe ar to be cont racti ng 
for power from u t i l i t i e s  rather t han u s ing o f f-gas gene rat i o n ; and 

(b) o f f-gas generat ion doe s  not s o lve the p rob lem of pro­
vi ding powe r for re s i de nt i a l ,  comme r c i a l , and indust r i a l  growth 
induce d by shale deve lopment . 

A number o f  t he alte rna�ives to NOSR deve lopment have the 
potent i a l  o f  being located in are as wi th s urp lus powe r .  NOSR 
deve lopment would require i ncreased deve lopment o f  e le ct r i c a l  
supply , at enormous cust . Hence , the a l te rnative s are not fair ly 
treated wi thout analy s i s  o f  this problem . 

B .  N at�ral Gas S upp l i e s  

A s im i l ar s ituation obtains w i t h  re spe c t  t o  natur a l  gas-­
the pr imary sour ce of he at for b ui l dings i n  thi s are a .  

N atural gas has only recent ly been i n  very short s upp ly . 
Co lorado ' s  l arge s t  ut i l ity has had a mo rato r i um on new gas 
hookups in response to thi s shortage . 

Further , the r ates paid by gas Qus tomers r e f lect an ave rage 
p r i ce paid by uti l i t i e s  to the i r  s upp l iers . u t i l i ti e s  obtain 
gas under numerous contracts wi th pipel ine compani es . O l de r  
contracts gene r a l ly make g a s  ava i l able at r e l a tive ly lo� p r i ce s ; 
p-ewe r contracts are at much highe r  p r i ce s . 

The e f fect , then , o f  growth induced by sha l e  deve lopment ,  
inc luding deve lopment o f  the NOS R , wi l l  be to exhaust gas ava i l ­
ab l e  unde r  o l der , low- co s t  contracts more rap i dly , requi r i ng mo re 
new contracts at higher p r i ce s .  T he net result wi l l  be dramati c  
incre ase s i n  gas co s t  t o  cus tomers , and increased strain on 
s upply , a& we l l  as the capacity of transmi s s ion and di s tribu­
tion facl l i t i e s . 

Again , the b a l ance should i n c lude the se extra costs attri­
butab le to NOSR deve lopment , contrasted agai nst other type s o f  
ene rgy deve lopment whi ch may b e  targeted to areas with adequate 
gas s upp l i e s  o r  othe r  energy source s . 
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C .  Wate r Avai l abi l i ty 

NOSR deve lopment i n  the ari d C o lorado Ba sin wi l l  require 
( i )  tran s fe r  o f  wate r f rom e xi sting users , o r  ( i i l  con s truct ion 

o f  new wate r  proj e c t s , o r  ( i i i }  both , i n  s ome comb inat ion . Thi s  
may be cont rasted t o  othe r energy s o urce s , whi ch may be deve loped 
in are a s  wi th exi s ti n g  adequat e water s upp l ie s . 

D .  S ununary 

I n  s hort , the draft envi ronment a l  impac t s t ateme nt fai l s  
t o  adequa te ly bal ance the cos t s  and bene f i t s  o f  the variolls 
al te rnati ve s . Note that v!e are not he re s ugge s t i n g  that a l l  
val u e s  can be quanti f i e d  and s ub j e cted to do l l ar- for-do l l ar 
compar i s on . We are s ugge s t i ng that an al t e rn at ive--perhap s 
al coho l f ue l s --which can be s ited f l exibly to t ake advantage 
of re s o urces whi ch are in s urpl us--ha s many advantage s ove r 
NOS R deve l opme n t  whi ch are not adequately tre ate d .  A compari­
son mi ght be a s  fol l ows : 

NOSR DEVELOPMENT 

1 .  Labo r .  L abor s upp ly in the 
local are a is i nadequate . 
Wo rke r s  must be induced to re­
l o cate into the proj e ct are a . 

2 .  Hous ing. Local housing 
is unav a i l ab l e  i n  adequate 
s upp l y .  Work e r s  wi l l  be forced 
to pay high p r i ce s  for tempor­
ary housing , whi ch wi l l  be con­
s tructed at s ub s tant i a l  cos t s . 

3 .  P ub l i c  service s .  Nearly 
al l p ub l i c  s e rvices-- roads , 
s choo l s , sewe r s , water s uppl i e s , 
pub l i c  s afety s ervic e s - - are i n ­
adequate , a n d  wi l l  have to b e  
improve d and expanded a t  enor­
mous expen s e . 

4 .  Commun i t ie s . Uns table " boom 
town s "  create d , whe re re s i dents 
l ack community tie s , a h i gh de­
gree o f  tran s ience , and a s s o­
ci ate d p rob lems . 

5 .  ut i li t ie s . New e l e ctrical 
gene rating c apacity neede d ,  

ALTE RNATIVE 

1 .  Labo r . Proj ect can be b ui l t  
i n  an area wit h  hi gh unemp loy­
ment , providing needed j ob s  
without requiring re location . 

2 .  Ho u s i n g .  Hous ing s upp l i e s  
sho u l d  be adequate , o r  nearly 
s o , s ince l i tt l e  in-mi grat ion 
wi l l  oc cur . 

3 .  P ub l i c  se rvice s .  Exi s t ing 
s ervi c e s  should be s t rained 
very l i t t le , s i n ce compara­
tively minor population in cre ase 
i s  to be expe cted . 

4 .  Commun i t i es . Exi s t i ng s o c i a l  
re l ation ships a r e  l arge l y  
pres erve d .  

5 .  Uti l i ti e s . Adde d demand may 
actual ly bene f i t  ut i l i t i e s  wi th 
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5 .  ut i l ities cont ' d . 
whi ch c an on ly be cons t ructed 
at enormous expense caus i ng 
rap i d  rate inc re ase s .  Natural 
gas s upp lies wi l l  be ti ght and 
rate s wi l l  increase . 

Added generat ing capacity 
wi l l  have important adve rse 
envi ronmental impacts . 

6 .  Wate r .  P rime agri cultural 
land wi l l  be t aken out o f  pro­
duction and/or new water pro­
j e ct s  wi l l  be neede d  at e nor­
mous cost , with s i gn i f i c ant 
adverse envi ronmental impact s .  

7 .  Cumul at ive e f fects . Al l 
oi l sha le production faci l ities 
wi l l  al l nece s s ari ly be bui lt 
in a con f i ned geographic region . 
Cumul ative impacts are unavo i d­
ab le . 

5 .  Util ities cont ' d . 
und8r util i z ed capacity . 

S in ce no new p l ants would 
be needed , there woul d be 
little additional adve rse 
environmental impact . 

6 .  Water . Water s upp lies from 
existing s our ces may be adequate-­
or nearly adequate- - for pro j ect 
needs . 

7 .  Cumulat ive e f fe ct s , P roduction 
faci lities may be di spersed 
around the country , avoi di ng 
exce s s ive imp act i n  any s i ng le 
local ity . 

The above l i st could be added to eas ily . Our point is 
simply th i s : the obj ective o f  thi s  environmental impact s tate­
ment should be to analyze pragmat i cal ly and fairly , the ava i l ­
abl e  alternative s . By fail ing t o  treat the is sue s  identi fied 
above , i t  fai ls utte r ly in its principal purpose . 

Frankly , the fact that we have raised the se is sues exten s ive ly 
in the s coping of thi s  draft envi ronme ntal impact s tatement ,  
wi th no noti ceable e f fect on the resulting doc �ent , leave s 
us with �e rious que stions as to DOE ' s  intention s . 

Imagine a l arge i ndustrial 
construction o f  a new f ac i l i ty . 
i denti fying a s i te come s i n  wi th 
S i te s  A and B .  They find l i t t le 
alternat ive s . 

enterpr ise cons i de r ing the 
T he committee charged with 
various al ternative s , including 
to choose from between these 

Management asks whether there i s  an adequate l abor s upply 
at both s i tes . The committee responds by s aying " there is at 
s i te A, but not at s i te B .  We didn ' t  go into that i n  detai l 
because we didn ' t thi nk i t  was impo rtant . "  
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They are asked whe ther the re i s  adequate e le ctri cal s upply 
at the s it�s , and re spond that they don ' t  know . 

�nagement inqui re s whethe r there are adequate local water 
suppl ies , and is told " no ,  but we hope that someone wi l l  bui l d  
a dam . " 

" I s  there a�equate hous ing for personne l ? " i s  the next 
que s t ion . The answe r : "No . And by the way , nine other ma j o r 
plants are p l anning to lo cate i n  the vicinity . But we didn ' t  
d i s cuss that in our report . "  

Clear ly , s uch a commi ttee would be told to st art again , and 
to fini sh its work by addre s s i ng thes e  cruc i a l  qUestion s , whi ch 
would be at the top o f  the l i s t  o f  things management woul d  
want t o  know . 

DOE , charge d with the pub l i c  trus t ,  and respon s ibi l i ty 
for a broad range o f  environmental consequence s , has respon­
s ibi l i t i e s  f ar in exce s s  of the respons ibi lities of such a 
hypothe ti c al corporate manager . Ye t the analys i s  p re s ented 
:ti:brJ gui de DOE man agement is much l e s s  adequate than the analys i s  
used b y  bus ine s s  man age rs in the mo s t  rout ine pl ant s i t ing 
de ci s i on s . 

DOE attempts to skirt thi s  i s sue ,  and , indeed , the ent i re 
i s sue of the me r i t s  or demerits o f  particul ar li qui d fue l s ources 
by reve rting to the non-po l i cy o f  s aying "we have to deve lop 
al l o f  everything we can . " 

Thi s statement me ans nothing .  The federal government , 
l ike any ente rpri se., has l imi ted re sources . A commitment 
of a part of those re sources to one techno logy make s less avai l ­
ab le f o r  other techn ologi e s .  

Thi s i s  s imply the bas i c  eccnomi c not ion o f  " opportun i ty 
cos t . "  I f  the NOS R i s  deve loped , commi tment o f  resources to 
that deve l opmant wi l l  nece s s arily me an that some othe r things 
can ' t  be done . I f  the avowed pUTpo s e s  of thi s envi ronmental 
impact st atement � i nclude servi ng as " input " for the dec i s i on 
as to " whether to promote development o f  o i l  sha le on federal 
l and" (p . l-l ) , the n the que s tions rai sed i n  the se comments 
can hardly be avoi ded .  

17- 10  
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Mr . D o n  S i l awski 
De cember 3 ,  1 9 8 0  
P age 1 1  

I V .  E f f i ciency o f  P ro ce s s  

The di s cus s i on o f  proce s s  e f f i ciency in thi s document i s  
s i mply unacceptable . This i s sue i s  centr a l  t o  a comparison o f  
alternative s yet i t  i s  disposed o f  ( and that i s  the be st we 
can s ay o f  i t s  tre atment here } in f i f teen l i n e s  and one fi gure . 
Re ference i s  made to Appe ndix C where , the reader i s  to l d ,  w i l l  
b e  found the bas i s  f o r  the s c anty data presente d .  Nothing i n  
Appendix C is the l e ast b i t  e n l i ghtening in respect t o  how the 
determinat i on of pro ce s s  e f fi ciency was made . 

This s e ction s imp ly mus t be redone i f  thi s document i s  to 
be con s i dered a credible and de fensible ana ly s i s  of a l te rna-
tive s . 

We have s ome spe ci f i c  comments : 

tive s mus t  be done . This should incl ude a l l  energy c o s t s  
[ 1 )  A comprehe n s ive net ene rgy analy s i s  for a l l  a l terna-

17-13  ( e . g . we be lie ve t hat the ene rgy co s t s  a s s o ci ated with moving 
wo rke rs , the i r  f ami l i e s  and others to new towns i n  the o i l  
shale areas wi l l  b e  s i gn i f i cant} . 

r 2 )  The Conservat ion alte rnative s hould be reanalyz e d  
• after i t  has been re formulated t o  i n c lude a more comprehensive 

17- 14 L' plan than j us t  s avings due to we ight redu ction of vehi c le s .  
Th i s  a s s umpt ion i s  patently abs urd . 

We be l ieve that oi l shale deve lopment wi l l  not produce 
a l arge amount of e ne rgy , or l iquid fue l s , on a net bas i s , 
when care f u l ly con s idere d .  Thi s i s  so beco.use hi story shows 
us that the pro j e cted p r i ce of s hale o i l  hag been c l o s e ly 
tied to - - an d  always s l i ghLly in excess o f- - imported o i l  
p r i ce s . 

Thank you for the opportunity to comment on thi s 
draft environmental impact statement . 

, ,' 

L uke J .  Danie l son , Coun s e l  Henry G .  Swain , Legal Intern 

LJD/HGS : emv 
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RESPONSE SET 17  

17-1A See res ponse to comment 1 7-4 . 

17- 1B  See responses to  comments 17-5 , 6 ,  and 7 .  

17-2 The prec i se manpowe r ,  ut i l i ty ,  and other i n put factor  requ i re-

ments that woul d be assoc i ated wi th devel opment of  NOSR 1 cannot 
be known unt i l spec i fi c  deve l opment terms and p l ans of the NOSR 
property are i denti fi ed .  The mos t promi nant va r iab l e i s  the one 
that wi l l  determi ne presence of key factor i nput constra i nts most 
s ubject to d i rect DOE po l i cy i n i ti at i ves , namely  the overa l l 
t imi ng or  program schedu l e for construct ion  and operat ion . The 
t ime s chedu l e for devel opment of NOSR 1 in comb i nat ion wi th other 
potenti a l  i ndustry devel opment i n  the same genera l  a rea wi l l  be 
the major determi nant of  whether  a l abor s urpl us or  s hortfa l l 
wi l l  preva i l  and whether cooperati ve hous i n g  ventures wi l l  be 
requ i red . 

17-3 See res ponse 3-8 and Aooend i x  C .  

17-4 The dec i s i on  to devel op NOSR wi l l  be made by the admi n i strat ion 
ba sed upon a l l cr iter ia  i t  deems important .  The E I S , one i nput to 
that dec i s ion  process , does not s uggest that the rate of  devel opment 
of  pri vate o i l sha l e is  the sol e cri teri on . The ta bl e of  sha l e  projects , 
prov i ded i n  comment 1 7-4 , l i sts goa l s and does not refl ect actual 
acti v i t i es . Exxon d i d not predi ct 8 mi l l i on BPD  by 2010 , but mere ly  
suggested i t  woul d be  pos s i bl e ,  g i ven a whol e ho st of  cond i t ions  
occurri ng . As was stated i n  the response to comment 2-7 , the draft 
E I S  was unfortunate ly  somewhat vague on the purpose of the proposa l .  

We be l i eve a revi sed Section  2 c l ar i fi es thi s po i n t .  

17- 5 Anal ys i s  of  cumu l ati ve a i r  and water qual i ty impacts re l ated to devel ­
opment i n  the o i l s ha l e reg i on  i s  beyond the scope and purpose of  
th i s programmati c E I S . Al so , see  the  response to  comment 2-8 .  

1 7-6 See a bove 17-5  and be l ow 17- 7 .  

1 7 - 12  



17-7  A general anal ys i s  of cumu l ati ve soci oeconomi c i mpacts has been added 
to t he F ina l  E I S .  However , deta i l ed cumu l ati ve impact ana lyses  of  
a l l o i l s ha l e operati ons  i n  the  reg i on a re cl earl y beyond the  scope 
and purpose of thi s PE l S , as  expl a i ned i n  the respon se to comment 2 -8 . 

As to the f i na l  concern expressed i n  th i s  comment ,  that 

of cons i derati on of a l tern at i ves to the NOSR project i n  terms of 
unempl oyment ex i st i ng  in other areas vi s -a-v i s  western Col orado , 
i t  s hou l d be noted that any anal ys i s  of a factor of s uch a 
trans i tory and specu l ati ve n ature as peri odi c unempl oyment i s  
cl early beyond the s cope o f  thi s ana l ys i s . To even attempt s uch 
an exerc i se wou l d i n vo l ve the projection  of nati onal  and i n ternat i ona l  
econom i c  cond i ti ons  expected to  preva i l  wi th respect to  the  demand 
and s upply of products and servi ces current ly  produced and l i ke ly  
to  be produced i n  the future i n  each of the reg i ons of  study .  Th i s  
i s  to say that a s i mpl e ana lys i s  o f  current unempl oyment rates i n  
each o f  the areas under study wou l d not y i e l d cred i b l e resu l ts 
for compari sons of a l ternati ves wh i ch wou l d take years to devel op . 

17-8 The commenter ra i ses a good poi nt concern i ng d i fferent i a l  reg i o na l  
e l ectr i ca l  generati ng capac i t i es , o n e  that shoul d b e  taken i nto account 
i n  s i t i ng stud i es for major  faci l i t i es . However , consi derati on of  th i s  
factor i s  beyond the scope o f  the NOSR programmati c l evel E I S  a t  thi s 
t i me ,  as  di scus sed i n  the response to comment 2-8 . 

1 7-9  See  response 1 7-8 above . 

1 7- 10  Refer to  the  response to  comment  2-8 . 

1 7- 11  The conment states that the  E I S  " Fa i l s  to adequate l y  bal ance " the 

var i ous a l ternati ves , and prov i des an exampl e of such  a bal ance i n  
a tabl e i temi z i ng seven factors for NOSR devel opment versu s  a l cohol 
fuel s .  
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The factors l i sted , l argel y  second-order soc i oeconom i c  factors , are 

i mportant , as  are numerous  other factors , depend ing  on the i nterests 

of  the commenter . The E I S  does make a quant i tati ve compar i son of a l l 
the pri mary impact factors , but without add i ng a j u dgmental va l ue 
that must be reserved for the po l i cy ma kers . DOE does not bel i eve 
that add i t i onal detai l s  are needed for the f i n a l  E I S , at t h i s  t ime . 

17-12  Data sources a re referenced and  on ly  stra i ghtforward 

mathemat i ca l  ana l yses  are req u i red to dupl i cate the ca l cu l at i ons 
made . The const i tuent components of  each energy ca l cu l at i on are 
i nc l uded i n  thi s fi na l  E I S . Refer to the response to comment 

3-8 for a d i scus s i on of net energy ana lys i s . 

17- 13  Refer to response to comment 3-8 . 

17-14 Refer to the sel ection  cri teri a on pages 3-1  and 3-2  and 

the response to comment 2-4 . Th i s  E I S  does not have as i ts purpose 
the devel opment of  a comprehen s i ve conservat ion p l an .  The bel i e f  
" that o i l  sha l e deve l opment wi l l  not produce a l arge amount of  
energy , or  l i q u i d  fue l s on  a net  bas i s , when carefu l l y  con s i dered" 
i s  at  vari ance wi th the deta i l ed net energy ana lys i s  i n  Appendi x  C .  
Al so ,  see response to comment 5- 1G .  
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F RI E N D S  O F  TH E E A RT H  
COLORADO OFFICE 

2 2 ) 9  EAST COLFAX AVENUE ROOM 209 
DENVER, COLORADO 80206 

( 30 3 )  3 22-279 1 

30 November 1 980 Hand del i vered 12- 1-80 

Do na 1 d S i 1 aws ky 
Envi ronmenta l  P roject  Manager 
Naval Petro l e um and Oi l S ha l e Reserves 
U . S .  Department  of  Energy 
Mai l  Stop  3344 
1 2th  & Pennsyl van i a  Ave . NW 
Wash i ngton DC 2046 1 

Dea r  Mr .  S i l aws ky :  

The hol i day schedul e and our  own work l oad made i t  di ffi cu l t to 
mai l  the a ttached comments i n  t ime to reach Wash i ngton by the Fri day ,  
28 November deadl i ne .  

I n  fact ,  we cal l ed your  o ffi ce Fri day wi thout  obta i ni ng a ny 
answer several t imes . 

Thus , we hope that you wi l l  accept these comments hand-del i vered 
earl y Monday mo rni ng , s i nce I wi l l  be i n  DC that day on other bus i ness . 
Attached i s  a l so a copy o f  the ma i l gram I sent  Fri day after not s ucceedi ng 
i n  reach i ng you by phone . 

S i  ncere l y ,  

��� Kev; n Markey � 
Co l orado Represen ta t�e 

Attachment 
cc : ASEV R uth . Cl use n  

Col ora do Department  o f  Natura l  Reso urces 

18- 1 
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28 November 1 98 0  

F R I E � D S  O F  TH E E A RT H  
COLl' R A DO O FFICE 

2 2 3 9  [\q COLFAX A\T�L'E Roml 209 
DE:':YER ,  COLORADO 80206 

( 30 3 :: 3 22-279 1 

COMM ENTS ON TH E DRAFT P ROGRAI'WATI C ENVI RONt'lENTAL I MPACT S TATEMENT O N  TH E 
DE VELOPt�ENT POl l CY OPTI ONS FOR TH E NAVAL 0 1  L SHALE RES ERVES , COL ORADO . 

General  Comme n ts 

Th e e n v i ro nmenta l i mpact s ta teme n t  s ta te s  tha t  the Depa rtme n t  o f  E nergy 
( DOE ) w i l l  p ro pose Na v a l  O i l  S h al e Res e rves ( NO S R )  devel o pmen t  i f  there i s  "an  
abs e nce o f  mea n i ngful p ri va te o i l  s ha l e devel o pmen t d uri ng the next year to 18 
mo n t hs . " ( 1 - 3 )  Wha t does t h i s mea n? DOE mus t defi ne th e c i rcum s ta nces , condi ­
ti o ns ,  a nd c r i teri a by wh i c h pri v a te s ha l e  i nd u s try s ucces s i s  j udged . Moreov e r ,  
i t  i s  c ru c i a l  tha t DO E es ta bl i s h s uc h  cri teri a ,  publ i cl y ,  before i t  mus t ma ke i ts 
dec i s i o n .  S u c h  cri teri a s ho u l d be pa rt o f  the p ropo s ed a c ti o n .  I f  not ,  i t  w i l l 
be too easy fo r the a g e ncy to change i ts cri teri a i n terna l l y  dependi n g  o n  wha t  
c i rcums ta nces dema nd . 

Fo r exampl e ,  the Depa rtme nt of the I nteri o r  c o ns i s te n t l y  cl a i med that 
i ts pro to type o i l  s h a l e l ea s i ng p ro gram was a b i g s u cces s . Tha t  i s ,  unt i l i t  
wi s h ed to j us t i fy add i t i o n a l  pro to type l ea s i ng .  S u ddenl y ,  j udged a ga i ns t  an  
i mpos s i b l e  goal  ( th e  tes ti n g  o f  a l l maj o r  tec h no l o g i es w i thi n the program ) ,  001 
pro no u nced the pro to type prog rama" q u a l  i fi ed s ucces s "  -- tho ug h ,  i t  wa s o bv i o us 
by the i r i n tent tha t they co ns i dered i t  a d i sma l fa i l ure . 

We wo u l d  s u gges t t h a t  there i s  a l ready mea n i ngful devel o pment l ea d i ng 
to produ c t i o n  o f  mo re than  4 0 0 , 000 barrel s per day . Co ns tructi o n  i s  proceed i n g 
o n  fo ur p roj ec ts . Permi t a ppl i c a ti o ns a re mo v i ng forward o n  s everal  mo re . Wi th 
l a n ds a l ready l ea s e d  or tho s e  under pri vate owne rs h i p i t  wi l l  be  po s s i b l e  to 
produce nearl y 6 0 0 , 00 0  BPD by 1 9 90 o r  1 992 . 

Sha l e devel o pmen t h a s  a l ready a ttrac ted several  federa l  fa vors : 

* A 2 0% bus i nes s  i n v e s tme n t  tax c red i t .  
* Th e $ 3  per ba rrel p ro duct i o n tax cred i t ( eq u i v a l e n t  o f  a pri ce 

g uarantee i f  worl d pri ces fal l u nder a cri ter i a  pri ce ) .  
* Th e i nce n t i ves of the Energy S e c uri ty Ac t .  
* Th e exi s t i n g  a n d  p ropo s ed expanded pro to type l eas i ng p ro g ra m .  
* S ev e ra l  favo rabl e deci s i o n s  reg a rdi ng envi ro nme nta l re g u l a t i o n . 

Do es i t  need mo re ,  even o n  a co nti ngency bas i s ?  We th i n k no t .  I f  i ndus try fa i l s  
w i th a l l th i s  a s s i s ta n ce , i t  i s  t i me to b i te the b u l l et a nd l oo k  for a mo re 
promi s i n g s o l u t i o n  to o ur e nergy probl ems . We need not bankrupt the publ i c  
trea s ury a n d  reso u rces fo r a l o s e r  wh i ch canno t s ucceed w i t h  a l l thes e favors . 

Al tho u g h  we bel i eve tha t the a n swers a re o b v i o u s , we bel i eve that i t  
mi g ht be h el pfu l fo r DO E to a s s e s s  the l i kel i hood o f  ach i ev i ng va ri o us prod ucti o n  
goal s wi t ho u t  NOS R deve l o pme n t  a nd wi thout further governme nt a c t i o n  ( o ther than 
the i mp l emen ta t i o n  of rece n t l y  a pproved prog rams ) .  One DO E a s s e s sment s u bmi tted 
to 00 1 duri ng I nteri o r ' s  c o n s i dera t i on of new l eas i ng i nd i ca ted that 400 , 000 BPD 
c o u l d be a c h i e ved by 1 990 w i tho u t  new l eas i ng .  Th a t  a s s e s sme n t  wa s bas e d  o n  

Committed to the .=resen'ation) restoration) and ratiellal use if the Earth, 
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Naval O i l  S ha l e  Reserves E I S  
2 8  November 1 980 
Page 2 

very co nserva ti ve assumpti ons a nd came before announcemen ts by Cathedral Bl uffs., 
Chevro n �  and Un ion  of new or i ncreased producti o n  pl ans . 

I t  seems that every ti me DOE ( o r  the i ndus try )  wants some new favo r ,  the 
Department rai ses the s pector  that synfuel s producti o n  wi l l  be i mpossi bl e wi tho u t  
the new favor - - b e  i t  new l eas i ng ,  off- tract di sposal , weakeni ng the Cl ean Ai r 
Act ,  es tabl i s h i ng an  ' Energy Hobi l  i zat ion  Board �  etc . I t  i s  t ime for OO E  to 
come out  of the cl oset and sumect i ts anal ys i s  to publ i c  s cruti ny .  The need 
for NOSR deyel o pment must be ana lyzed . The s uccess of recent i ni ti ati ves mus t 
be hones tly eva l ua ted . The no-action a l terna ti ve must be assessed as  to whether 
i t  can achi eve nat iona l  pol i cy goal s .  Th i s  i s  requi red� i n  fac t ,  by NRDC v .  Hughes . 
Th u s ,  OO E  mus t i nc l ude in the E IS  a n  assessment o f  how much pro duction can be 
ach i eved wi thout  NOSR o r  o ther acti o n . 

[ Moreover� thi s a nal ysi s  and a ny proposed cri teri a for proceeding wi th 
NOS R  devel opment s houl d be s ubject to comnen t  pri or  to i s s uance of the fi nal £IS .  
Therefore,  we suggest publ i cation  a nd c i rcul ation  o f  a draft s uppl ement for comnents 
o n  these add i tions  pri o r  to i ncl us i on i n  preparation  of a fi nal statement .  

I n  further discuss i o n  o f  the purpose of the NOSR program (chapter 2 ) , 
DOE reveal s a s trong bi as toward proceed i n g  with  o i l  shal e devel opmen t i n  
compa ri son  1 wi th  the a l ternati ve energy opti ons . I t  s tates that  the no-ac ti on 
al terna ti ve i s  l i kely i f  two cond i ti ons are ful fil l ed .  Fi rs t ,  pri vate o i l  shal e 
operati ons must be proceedi n g  s a ti sfa ctori l y .  Seco nd ,  one or mo re o f  the energy 
al ternati ves must be both possi bl e and preferabl e .  Th i s  i mpl i es that DOE wi l l  
do everythi ng necessary to ach ·i eve o i l shal e goal s ,  i ncl ud i ng es tabl i s h  a co n­
ti ngency l ea s i ng program. Seco n d ,  i t  i mpl i es that exi sti ng  programs for the 
energy al ternati'yes w i l l  be suffi ci ent .  No co nti ngency pl ans for conservation  
i mpl ementati o n ,  for exampl e ,  are p roposed . We s uggest el i mi nati ng the second 
co nd it ion .  

Techni cal Analys i s  

Methodol ogy 

The E I S  ma kes an  admi rabl e a ttempt to make q uanti tati ve compari sons 
amo ng techno l o g i es .  However,  there are several methodol og i cal  fl aws . 

Fi rs t ,  i n  drawi ng  together the case s tudy whi c h  represents devel opment 
o n  NOSR ,  th e i nves ti ga tors have actual ly  co ns tructed a mul ti -technol ogy 
option wi th i s  broadly representa ti ve of some o i l  s hal e techno l og i es . I n  ma ki ng  
a s s umpti o ns ,  for exampl e ,  about a i r  po l l uti on i mpacts , the emi s s i o ns of several 
tec hnol o g i es were used i n  the NOSR a na lys i s . ( As i nd i cated bel o\,l ,  even some of 
these analyses , even thoug h presumably "representative "  o f  i nd ustry norms , are 
actual ly  i n  erro r  and may underes timate NOS R i mpacts . )  However , the E IS  then 

18- 5  compares th is NOSR analys i s  with s i te- speci fi c  pl ans whi ch a re not representati ve 
of theiT i, ndus tri es . 

OO E  s tates that "envi ronmenta l emi ss i o ns nei ther exces s i vel y l a rge no r 
sma l l compa red wi th o ther techno l og i es tha t coul d represent the al terna ti ve" 
were empl oyed i n  the choi ce of energy al ternati ves anal yzed by the EIS . However , 
a n  I l l i no i s  ethanol pl ant whi:ch uses 6 . 1% S coal i s  proba bly the worst bi omass 
al terna ti ve ; the SRC- I I  technol ogy probably res ul ts i n  the h i g hest product 
tox i ci ty amon g  coa l syn theti cs ;  and Kern County enhanced o i l  recovery us i ng 
s team i njecti o n  probably has the h ; ghes t  wa ter use a nd a i r  po l l ut ion  potenti al . 
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18-6 C Nowhere a re thes e  metho do l ogi c a l  probl ems mo re evi den t  th an i n  the 
compa r i so n  o f  a i r emi s s i o n s . ( S ee deta i l s ,  bel ow. ) 

18-7 

18-8 

18-9 

18-10 

C Al so , th ere may be pro bl ems i n  compari n g  the o i l  s ha l e p roposal  to 
S RC- I I ,  w h i c h  has s i g n i fi ca n tl y di fferen t p ro ducts . 

Deta i l s  

3- 2 5 :  DOE a s s umes tha t  th e re w i l l  be  s evera l  economi es i n  p ro ceedi ng to 
200 , 000 BPD, especi a l l y  in the a rea of s o c i o - e co nomi c i mpac ts , bec a u s e  wo rkers 
wi l l  rema i n on th e j o b  fo u r  ti mes l o nge r ,  i ns tead of bu i l d i ng the capaci ty 
a l l a t  o nce . However ,  i f  th e 200 , 000 BPD mus t be cons tructed qu i ckl y to make 
up an  expec ted sho rtfa l l i n  pri va te s ha l e o i l  p rod u c t i o n  i n  1990 or 1992 , DOE 
mus t q ua drupl e i ts cons truc t i o n  fo rce . Th i s  wi l l  mo re than q ua drupl e t h e  s o c i o­
eco nomi c i mpacts . Seve ra l  a na l y s ts h ave po i n ted o u t  tha t  more rap i d devel o pment 
wi l l  res ul t in expo nen t i a l l y  g rea ter s oc i a l  i mpacts . Even wi th the con s tru c t i o n  
s p read o u t ,  th e i ncre a s e  i n  pro ducti o n  a n d  popul a t i o n  wi l l  pro ba bl y  b e  mo re 
s e r i ous tha n  DOE e s t i ma tes . Mo reover , even i f  on a per-ba rrel bas i s  i mp a c ts 
a re red u c e d ,  there a re certa i n  th res h o l ds wh i c h  may be rea c hed i f  the reg i on 
o v e rex tends tts e l f .  

1 - 8 :  DOE s ug g e s ts th a t  there wi l l  b e  n o  envi ro nm e n ta l  a dv a n tages wi th GOCO , 
u t i l i ty ,  j o i n t  v e nture o r  o ther mo des o f  devel o pmen t  wi th h i g h federal i n vo l ve­
men t .  We d i s a g ree . Theo re t i ca l l y ,  e n v i ro nmental  co n tro l o r  i n fo rma ti o n  
genera t i o n  cou l d b e  h i gher wi th g rea ter federa l i nvo l veme n t ,  i f  s u c h  i n vo l veme nt 
pro ceeds wi th a dequa te publ i c  parti ci p a ti o n  a n d  scrut i ny a n d  i f  i t  i s  done wi tho u t  
t h e  co s t- c u tti n g  effec ts o f  competi ti ve , s tri c tl y  pri va te de ve l o pmen t .  Federal 
devel o pme n t  wi th careful qu a l i ty co n tro l coul d set h i g h s ta ndards fo r i ndus t ry­
wi d e  e n v i ro nmen ta l co ntrol . Of cours e ,  t h i s  i s  theo reti c a l . I f  the reco rd o f  
DO E co verups o r  foo tdragg i n g  w h i c h  has c h a racte ri zed the S R C  tes ts o r  t h e  Pa raho 
Anv i l  Po i n ts s i te co n t i n ue ,  there wi l l  b e  o n l y  di sa d v a n ta ges to federa l i nv o l ve­
m e n t .  Moreov e r ,  wi th a wel l des i gned pri vate i nvo l vement pro g ram a n d  c l o s e  
publ i c  s c ru ti ny ,  these same theo reti ca l a dva n t a ges c a n  a cc rue t o  a p rog ram wh i ch 
do es no t h a v e  maxi mum federa l i n vo l v ement i n  d i rect ma nagement o f  a proj ec t .  

3- 1 1 :  There i s  no bJ s i s  i n  fa c t  fo r the E I S ' s  j udgments tha t  NOS R a i r  
emi s s i o n s  w i l l  be l owe r tha n tho s e  o n  " o ther" o i l  s ha l e l ands . A t  fi rs t g l a nc e ,  
the E I S  a na l ys i s  may be a n  a rti fac t o f  a fa ul ty me thodo l o gy .  I n  parti cu l a r ,  
t h e  E I S  comp a res th e emis s i o ns o f  a s i ng l e fac i l i ty to represent the enti re 
i n d u s try ( Co l o ny )  wi th es t i ma tes fo r .a s i ng l e  fa ci l i ty whi ch were deri v e d  from 
es t i ma tes fo r the e n ti re i n d u s try ( see note ( 3 )  page C-3 ) .  However ,  further 
a n a l ys i s of the NOS R E I S  i nd i ca tes that th e NOSR c a s e  u n deres t i ma tes S02 emi s s i ons 
a nd '  tha t t he " O ther O i l Sh a l e "  c a s e  ( Co l o ny )  o ve res t i ma te s  a c tu a l  parti cul a te 
ma tter ( PM )  a n d  NOx emi s s i o n s . 

NOS R ( E I S a ppendi x C )  
O t her O i l S ha l e  ( " ) 

I nd us try ra nge ( OTA ) 
Co l o ny ( OTA ) 

Emi s s i o n s  
S02 
0 . 04 
0 . 14 

0 . 1 3- 0 . 72 
0 . 1 3  

( l b  p e r  barrel 
PM 
0 . 12 
0 . 40 

of o i  1 

0 . 09-0 . 18 
0 . 12 

pro d u c e d )  
NOx 
0 . 44 
0 . 90 

0 . 26 - 1 . 68 
0 . 93 

OTA = An As s e s sment o f  O i l S h a l e Tec h no l o g i es ,  O ffi ce o f  Te c h no l o gy As s e s sment,  1 980 . 
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More recent a n a l yses i nd i c a te that S 02 emi s s i ons may reach a s  l ow as  
0 . 10 l b/ ba rrel ( Co l o ny o r  L urgi ) .  However , i t  i s  u n l i kel y that Paraho o r  the 
di rectly hea ted verti c a l  comb us t i o n  ki l n  a s s umed by DOE i n  the NOS R  analys i s  
wi l l  rea c h  t h a t  l evel o f  s u l fur d i oxi de contro l . The recen t  Anvi l Po i n ts E I S  
a s s umed very h i g h  s ul fur contro l , for exampl e ,  b u t  d i d not take i n to account 
the effects o f  o rg a n i c sul fur emi s s i o ns on s ul fur c l e a n up effi ci ency .  Thi s was 
a maj o r  i ss u e  i n  the re cent h ea r i ngs before the Co l o rado A i r  Q u a l i ty Contro l  
Commi ss i o n .  The DOE s ho ul d  be careful no t to underes ti mate S02 emi s s i o ns . 

[ 3- 2 2 :  S i mi l a rl y ,  there i s  no b a s i s f o r  a d i fference i n  s o c i o - e co nomi c i mpacts 
b e tween s ha l e  techno l o g i es . S i nce no techno l ogy has a ctua l ly been chosen fo r 
NOS R deve l opme n t ,  a nd s i n ce DO E c h o s e  to l i mi t " o th e r "  o i l  s ha l e  to the Co l o ny 
pl a nt des i g n ,  o ne canno t concl u de any d i fference s . 

3-6 : I n  d e c i d i ng whi c h  techno l ogy s houl d " repre s e n t" 1I0therll o i l s ha l e ,  DOE 
c ho o ses Co l o ny by a pro ces s of e l i mi na t i o n . L urgi , O cci dental MI S ,  S uperi o r ,  
Uni o n ,  a nd Para ho a re no t chosen bec a u s e  o f  sma l l s ca l e  tes ts , i nadeq uacy o f  
da ta , o r  beca u s e  Co l o ny had generated mo re data . Di fferent cri teri a a re u s e d  
i n  t h e  cho i ce of techno l o gy f o r  the N O S R  ca s e  s tu dy ,  res ul ti ng i n  t h e  c ho i ce 
o f  Para ho re torti n g  pl u s  TOS CO fo r the fi nes . 

Thi s vari a b l e  s tandard does no t res ul t i n  a n  accura te compari s o n  o f  
NOSR a n d  o th e r  s ha l e  res o urces . Only t h e  ch a ra cteri s ti cs o f  the resource s ho u l d 
di c ta te the c h o i ce of the techno l o gy . Th e techno l o g i es chosen for the NOSR case 
s t u dy co ul d be a ppl i ed a nywh ere . The only d i ffere nces woul d res ul t from di fferences 
i n  envi ro nme nta l s etti ng o r  the g eochemi s try o f  the s hal e .  T h u s , central P i ceance 
Bas i n  s i ti n g mi g ht i n crea s e  s ul f u r  emi s s i o n s  bec a u s e  o f  hi gher S co n tent i n  the 
s ha l e feeds to c k .  ( T h i s mi g h t no t o c c u r , dependi ng on the reto r t i n g  tech no l o gy . ) 
However,  s o u th r i m  l oc a ti o ns s u c h  as NOS R wo u l d be mo s t  sens i t i ve to c umul a ti ve 
i mpacts of s u rro un d i ng o r  nei ghbo r i ng fac i l i ti es .  ( Uni o n ,  Co l o ny , Mo bi l ,  Ch evron ) 

Eve n though DO E rej ects a l l the o t her techno l o g i es beca use o f  i na deq uate 
envi ronmental da ta ,  t h e  i nd u s try has ndt Vari o u s  deve l o pers are pl anni ng mo du l a r  
o r  ful l - s i zed comme rc i a l  a p p l i ca t i o n s  u s i ng Uni o n  B ,  Lurg i , Oxy MI S ,  and Paraho 
tec h no 1 o g i  es . 

[ 3- 1 6 :  Even tho ug h  there i s  no genera l l y  a c cepted Fl a ttops PS D a n a l ys i s ,  i t  
i s  genera l knowl edge t ha t  4 00 , 000 BPD i s  co n s i dered to be the maxi mum s afe 
pro du c t i o n  l evel a s s umi ng 0 . 16 l b/ barrel emi s s i o ns fo r s ul fur d i ox i de . by EPA 
fo r pl a nni n g  p urpo s es . 

[ 3- 1 6 :  No n- a tta i nmen t fo r TSP ( PM )  i s  appl i ca bl e to d ay o n l y  i n  Mes a Cou n ty .  
18- 14 EPA re i n terpreta t i o n  o f  data and l aw means tha t Ri o Bl anco and Garfi el d Co u n ti es 

1 8 - 1 5  

a re P S D  f o r  parti c u l are matter . 

3"" 2 1 :  Even tho u g h  the cumu l a ti ve hea l th a nd s a fety ri s ks repre se nted i n  fugure 
3- 6 a re pro ba b l y  corre c t ,  t he di s c u s s i o n i n  th e text whi c h  pos i ts a " l i g h t "  
s a fe ty ri s k  fo r c o a l  a n d  o i l  s h a l e l i q u i ds i s  pro ba b l y  i nco rrec t .  Mi ni n g  
hazards a re a pro bl em w i th b o t h ,  pro ba b l y  mo r e  s evere wi t h  coa l . Howeve r ,  
even o i l  s ha l e has pro b l ems w i th g a s sy mi nes , hydro g e n  s ul fi de g a s , a n d  poo r  
ro c k  s t a b i l i ty ,  es pec i al l y i n  t h e  center o f  the basi n .  

18- 1 6 a s  i nd i ca ted here . Fi rs t ,  th e devel o pmen t o f  a conce ntra ted 50 , 000 ba rrel per 
1 3- 2 3 :  The s oci o - eco nomi c i mpacts of b i omass opti o n  may not be as  " s i g n i fi cant"  

day eq u i va l e n t  ethanol  o pera ti o n  i n  a s i n g l e l o ca t i o n  i s  u nl i ke l y . Mo re l i k ely 
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wi l l  be d i s pers ed s i t i ng of ma ny sma l l p l ants and thei r g radua l cons tructio n .  
Second , ma ny smal l pl ants a re l i kely to be co ns tructed o n  farms , rather than 
at centra l i zed l ocati o ns . Thi rd,  the reg ion  chosen by the EIS analys i s ,  as wel l 
a s  o ther l i kely  ethanol pl ant  l o cati o ns ,  has a much hi gher popul ati o n  dens i ty 
and ma ny l a rger communi t ies than does the o i l  s hal e reg ion . Wi th o i l  s ha l e 
and oth er fos s i l  syntheti c fuel s there i s  no choi ce but cen tra l i zed , co ncentrated 
devel opment and most s i tes a re pl anned i n  l ow-popul at ion  densi ty l oca ti ons . 
Mo reover,  the mi d-west i s  s u ffer i ng greater unempl oyment th an the al ready 
boomi ng energy reg io ns of Co l o rado and o ther wes tern energy centers . Thus , 
bi omass  production i n  I l l i no i s ,  to gether wi th di persed s i ti ng ,  may have benefi c i a l  
ra ther tha n nega ti ve effects . Fo r the same reason , the expendi ture l evel s a s s umed 
for b iomass may be hi gher than necess a ry .  

3- 2 3 :  The text seems to i ndicate that wel l - pl a nned " new towns "  s uch  a s  Battl ement 
wi l l  les s en the s i g n i fi cance o f  soc io-economi c i mpacts . Thi s i s  i ncorrect.  Such 
" new town s"  are only a symptom of the ser ious ness of the probl ems . "Adequate 
pri or pl anni ng a nd preparati on " wi l l  not make i mpac ts i n s i gn i fi cant .  I t  wi l l  
on ly  hel p ma ke them mo re manageabl e ,  perhaps . Fo r exampl e ,  no o ne knows whether 
Ba ttl ement wi l l  wor k .  [ 3-28 : Th e revenue/expendi ture ba l a nce fo r NOSR i s  mi s l eadi ng . To tal p l ant- l i fe 

18- 18 revenue i s  no t the probl em . The l ack o f  l ead revenues wi th wh i ch to prepare 
. fo r impacts i s  the probl en .  

[ 4- 10 : There i s  no i nforma tion on the socio-economi c envi ronment for centra l 
18- 19 I l l i no i s .  

18-20 C 5- 2 :  Mercury a nd pos s i bl y  arseni c may be S i gni fi cant no n-cri teri a po l l uta n ts . [ 5-3 ' DOE s no u l d no t wa i t  fo r the s i te=s peci fi c  E I Ss to do a cumul ati ve a i r 
18-2 1 �ua i i ty analys i s . Co ncern i s  great co ncern ing the cumul ati ve a i r qual i ty 

l mpacts o f  NOS R ,  Un i o n ,  Chevro n ,  Co l ony , a nd pos s i bly  Mobi l .  

5 genera l : Mos t  o f  th e descri ption  of o i l  sha l e 1 s  probl ems are qui te accurate .  
Why we conti nue to purs ue th i s  o ption when we know the ri s ks i s  beyon d  u s . 

C 5- 9 :  The conservatio n al ternati ve only ass umes automobi l e  effi ci ency 
18-22 improvements to reduce petro l eum co nsumpti on . However , reductions i n  VMT 

(veh i cl e mn es travel ed ) may be even mo re effecti ve i n  reduci ng  emi s s io ns . 

18-23 

3-13 , 5-37, Appendix C, etc : The E I S  co ntai ns  an unfai r compari son  o f  
sha l e  and  bi omas s  S02 emi s s ions . Admi ttedl y ,  i f  extremely sma l l ethano l  p l a nts 
are '  d i s persed i n  ma ny l oca ti ons a n d  use h i gh-sul fur coa l , we wi l l  have s evere 
a i. r  q ua l i ty probl ems . However , moderate scal e bi oma s s  pl ants wi l l  i nvo l ve 
emi's s  io ns  c l  ea nup.  Sul  fur control effi ci ency need no t be as  s kewed as DOE 
i ndi ca tes . 

Unco n trol l ed o i l  sha l e  emi s s i o ns ( 50 , 000 BPD ) wi l l  be 240- 384 tons per 
day S02 (OTA ) . Unco ntrol l ed bi omass emi s s i o ns ass umed by DOE w i l l  be 510 tpd . 
Th i s  a s s umes 6 . 1% s ul fur coa l . Lower 's ul fur coal and  crop  res i dues are ava i l abl e 
wh i ch ca n s i gn i fi cantly reduce uncontrol l ed emi s s i ons . I f  equal  contro l  
effi c i e nc i es a re a ppl i ed ,  b iomass and  o i l  shal e wi l l  have �uch c l o ser emi s s i o n  
ra tes . 0 . 04 l b  S02 per barrel ( o i l  s hal e )  represents abo� 99 . 9% effi c i ency . 
Howeve r ,  DOE a s s umed on ly  90% effi ci ency for s ul fur contro l wi th biomass . Whi l e  
some s ha l e  techno l o g i es can today a ch i eve 99 . 6 % S removal , some companies contend 
tha t  they ca nnot  exceed 95% remova l . Th i s  assumes the use of fl ue gas desul furi zati on . 
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L Wi th hi g h  s ul fur coa l a nd F GO ,  9 5% effi ci e ncy ca n a l s o  be rea c h ed . Th u s , bi oma s s  
may have a compa rabl e emi s s i o n rate t o  a t  l ea s t  M I S  o i l s h a l e technol o g i e s . 

C 5- 3 7 :  The 5 . 1 TPO S 0 2 i s  no t co ns i s tent w i th other f i g ures ( C- 2 3 , 3 - 13 , o r  
ta bl e 5- 1 0 ) . Wh i c h i s  ri g h t? 

5- 3 8 :  Th e d i s c u s s i o n  of wa ter co ns umpti o n  h ere and i n  chapter 3 a n d  Appen d i x C 
i s  co nfused a nd po ss i bl y  i na c c ura te . The i mporta nt vari a bl e i s  wa ter co ns umpti o n  
- - no t water del i very c a pa c i ty . The l a ter i s  i mporta n t  fo r s i z i ng we l l  del i very 
o r  wa te r  s to ra g e  capa c i ty ,  b ut the c r i t i ca l  v a ri abl e i n  comp u t i ng total wa ter 
ava i l ab i l i ty i s  net co n s umpti o n . If wa ter i s  remo ved from a s tream,  but mo s t  
i s  returned for re us e , o ther us e rs are not a ffected except by q u a l i ty degradati o ns . 

Al l the f i g u res used i n  the a na l ys i s  refer to water de l i very capa ci ty ,  
no t net wa ter c o n s umpt i o n .  Thi s s ho ul d b e  changed . 

Parti c ul a r l y  bo thersome i s  the l a rge wa ter req ui reme nts fo r bi oma s s . 
Howe ver , we bel i eve tha t mo s t  o f  t h i s i s  re turn fl ow .  Of th e 109 r�M GP O i nput 
fo r etha no l  pro du c ti o n ,  the EIS i nd i c a tes tha t o u tpu t o f  15 . 4  MM GPO req u i res 
tre a tmen t .  Howe v e r ,  much mo re o u tpu t w i l l not req u i re trea tment ( e . g . ,  coo l er 
bl owdown or cool i ng wa ter ) .  There i s  no compl ete i nfo rma t i on o n  wa ter ba l a nce . 
Th i s  sho ul d be p rovi ded . ( W e  s ea rc hed several documen ts u ns ucc e s s fu l l y  to f i nd 
s uc h  an a nal ysi s .  O n l y a smal l amo unt o f  wa ter i s  u s e d  fo r ma k i ng the mas h .  I t  
i s  th i s  tha t i s  l o s t ,  p l us a smal l amo u n t  o f  coo l i n g wa ter ma keup . )  

C- 3 :  Th e wa ter ( ne t )  co n s umpti o n  fo r the NOS R c a s e  s tudy amo u nts to l ess  
th a n  1 g a l l o n  o f  wa ter per g a l l o n  of s ha l e  o i l pro d uc e d .  Th i s  i s  not cons i s tent 
wi th o th e r  a na l ys i s ,  wh i c h i ndi ca tes a mi n i mum ra ti o of 2 ba rrel s per ba rrel 
pro d uced ( OTA ) .  Al so , the c ho i ce of o ne o f  the l eas t wa te r i n tens i ve techno l o g i e s  
fo r NOS R biases  the a na l y s i s aga i ns t  the cho i ce o f  o n e  o f  the mo s t  wa ter i n tens i ve 
tec h no l o gi es fo r " ei ther o i l s hal  e . "  
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RESPONSE SET 18 

18- 1 Refe r to the response  to comments 3- 5 and 1 7-4 . 

18- 2  See res ponse to comment 1 7- 4 . 

18-3 DO E does not bel i eve that there are s u bstant i a l  changes in the p roposed 

a ct i on that are rel evant to envi ronmental  concerns not addres sed i n  

the draft E IS � o r  that  there are s i gn i fi cant new ci rcums tan ces o r  

i n format i 'on re l evant t o  envi ronmen tal  concerns wh i ch wou l d req u i re a 

s u p p l ement to the draft E I S . I f  s u ch i n format i on i s  devel oped at some 

l ater reexami nat i on of the NOS R 1 p roj ect � then a draft an d f i n a l  s u p p l e ­

ment to t h i s  E I S  wi l l  b e  p repared � purs uant to the CEQ N EPA reg u l ati ons . 

18-4 Re fe r to the res ponse to comment  2 - 7 . 

18- 5 I n  the des c ri p t i on of  the NOSR reference p l ant  on pages B-1  and 

B-2 �  s pec i f i c  p rocesses � not genera l  i n dus try repres enta t i on � were 

used . Refer to the res pon se to comment 3- 10  for a d i s c us s i on of  

Co l ony ' s  s e l e ct i on . Coa l used fo r the  b i oma ss  opt i on wa s I l l i no i s  

No . 6 �  wh i ch i s  3 . 34% s u l fu r .  We have n o  data to s u pport the 

c l a i m  that SRC I I  res u l ts i n  the h i g hest' tox i c i ty among  coa l 

syn the t i cs . Data ava i l ab l e  fo r EOR p roj ects i n  that reg i on of  

Ca l i fo rn i a  do  not s upport the conten ti on that i t  has the h i ghes t 

water use and a i r  pol l u t i on poten ti a l . 

18-6 Ass umpt i on s  of  p rob l ems i n  the methodo l ogy for a i r  emi ss i o n  

compa ri sons  have no bas i s  i n  fact . ( See  res ponse to comment 18-10 . ) 

18- 7 Refer to the re sponse to comme nt 1 0 - 4 . 

18-8 The s imu l taneous construc t i on of  fo u r  50 � 000 b b l / d  fac i l i t i e s  

a t  NOSR 1 i s  n o t  a feas i b l e  opti on from the standp o i n t  of soc io­

econom i c  impact cons i dera t i ons . DOE i s  acute ly  aware of the 

cumul at i ve soc i oeconomi c i mpacts i n  the NOSR reg i on current ly  

eme rg i n g  from the Un i on � Col ony � and  C - b  o i l s ha l e ventures . 
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18-9 The re s hou l d be no d i fferences in envi ronmental  impact due 

to sel ect i on of a devel opment opti on because DOE wi l l  h�ve an 
important ro l e  i n  the proj ect whether i t  i s  l eased ,  devel oped as 
GOCO , or deve l o ped by other means . S im i l ar envi ronmental st i pu l a­
t i ons and requ i rements wi l l  be appl i ed to any project , regardl ess 
of the deve l o pment pol i cy opti on sel ected . 

18- 10  The a i r  emi s s i on s  est imated for NOSR are for a s pec i fi c  p l ant 

us i ng a s pec i fi c  m i x  of processes . The emi s s i ons estimates were 
s upp l i ed by the devel opers of the proces ses . I ndus try averages 
we re not used . ( See descri pt i on of the NOSR p l ant  on pages 8-1  
and 8- 2 . ) Refer to  the sel ect i on cri teri a on pages 3-1  and 3-2 for 
an exp l a nati on of Co l ony ' s  sel ect i on . 

18- 1 1  The vari ati ons i n  soci oeconomi c impacts occas i oned by the 

devel opment of d i fferent techno l og i es under a NOSR 1 devel opment 
option  wou l d  l i ke ly  be m i n i ma l . I t  i s  conce i vabl e that l arger 

work forces cou l d be requ i red for i n  s i tu techno l og i es than those 
requ i red for s urface technol og i es ; however ,  the re are other features 
of any g i ven devel opment confi gurati on that wou l d have far mo re 
s i g n i fi cant i nfl uence on the magn i tude and advers i ty of NOSR I -based 
soci oeconomi c i mpacts . I t  is  genera l l y  agreed that the sever i ty 
of soci oeconomi c impacts associ ated wi th o i l  s ha l e deve l opment 
deri ves primari l y  from the l eve l of empl oyment i n vo l ved : the 
l arger the work force of a g i ven deve l opment the more di scern i b l e  
i s  the soci a l  and economi c effect o n  the l ocal env i ronmen t .  Thus 
the absence or i nc l us i on of l abor-i ntens i ve anc i l l ary fac i l i t i es 
( at l east  wi th regard to cons tructi on manpower )  s u c h  as  upgrad i n g  
o r  hydrotreat i ng fac i l i t i es , un i que water d i vers i on o r  storage 
structures , p i pel i nes , fi xed ra i l  trans portati on sys tems , 
commun i ty deve l opmen t or work camp res i dent i a l  accommodat ions , off 
s i te " fabri cat ion  and stag i ng fac i l i t i e s , in s hort , any of these 
vari abl e features of a g i ven o i l s ha l e project can substant i a l l y  
a l ter the project ' s  overal l work force and concomi tant popul at i on 
effects . These factors are a l so s haped by the management p h i l osophy 
of a project ' s  s ponsor and perhaps most fundamental ly by the t ime 
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frame i n  wh i ch the deve l opment occurs . I n  the absence of a defi n i te 
deve l opment t ime tab l e or sponsor and wi thout knowl edge of the 
engi neeri ng , des i gn ,  and overa l l fac i l i ty con fi gurati on that coul d 
preva i l at  NOSR 1 ,  i t  i s  d i ffi c ul t to formu l ate accurate esti -
mates of empl oyment and popul ati on effects . 

18- 12  Characteri st ics  of the resource l i mi t technol ogy cho i ce to 

some degree but do not di ctate that a s i ng l e process i s  the on ly  
acceptabl e one . The  DOE d id  not  " reject other technol og i es "  i n  the 
sense i mp l i ed i n  the comment .  Refer to the sel ecti on cr i teri a 
on pages 3 - 1  and 3-2 for the rat i ona l e of cons i der ing  the Col ony 
process as representati ve for E I S  purposes . 

18- 1 3  The est imate o f  400 , 000 BPD a s  the max imum producti on l i m i t  

that cou l d  be ach i eved wi thout v i o l at ing  the PSD i ncrements for 
Fl at  Tops was based upon extrapol ati ons  of Va l l ey Model i ng re su l ts . 
Howeve r ,  th i s  estimate i s  conservati ve and EPA unoffi c i a l ly  es timates 
that the l i m i ts are probably i n  the range of 800 ,000 to 1 , 200 , 000 BPD . 
No one accepts any of these estimates as be i ng other than an educated 
guess , and wel l outs i de the model val i d i ty .  

18-14 The s tatus of the a i r  q ua l i ty control d i s tri ct for the o i l  sha l e 

reg i on was i ncorrectly represen ted i n  F i g ure 3-4  and has been 
changed . Due to a rei n terpretat i on of data and l aw ,  R i o  B l anco and 
Garfi el d Count ies  are cons i dered atta i nmen t areas for part i cul ate 
matter even though Mesa County i s  a nonatta i nment area . 

18- 1 5  Refer to the d i scuss i on o n  page 3 - 6  a n d  t o  the response t o  comment 
12- 1 6 .  
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18- 16  The chart on  page 3-24  has  been mod i fi e d .  I t  serves to show 
the vari ous popu l ati on changes wh i ch wou l d  probably occur as the 
resu l ts of each a l ternat i ve .  The d i s cuss i on does not suggest that 
a concentrated 50 , 000 BPD ethanol operati on wou l d  be constructed . 
Rather ,  on page 3-23 i t  i s  sta ted  that " some spread i n g  out of the 
14  al cohol pl ants i s  l i ke l y ,  and any one commun i ty woul d experience 
on ly  a fract i on of the i n d i cated popu l ati on i n crease . "  Therefore , 
the soc i oeconomi c i mpacts woul d be s i gn i fi cantl y l ess  for decentra l i zed 
rather than centra l i zed a l cohol  product i on .  The expend i ture l evel s 
for b i omass are based on the estimated cost of cons tructi ng  14  
separate 3 �600 BPD pl ants . 

18- 1 7  We agree wi th the s tatement that new town pl ann i ng and other 
m i ti gati on efforts wi l l  not make soc ioeconom i c  i mpacts of l arge­
sca l e i ndustr i a l  deve l opment  " i n s i gn i fi cant . " However , the contrary 
was never i ntended to be portrayed i n  the PE l S .  The d i str i buti on 
between an effort to " l essen the s i gn i fi cance of soci oeconomi c 
i mpacts " and  the tota l e l imi nati on of s uch i mpacts i s  one of 
potenti a l l y  i nfi n i te proport i ons . 

The statement that " no one knows whether Battl ement Mesa wi l l  
work"  presents several key i s s ues wi th regard to commun i ty 
devel opment and impact m i ti gati on . The fi rst i s  that no one 
coul d " know" whethe r � i mpact m i t i gati on strategy wi l l  s ucceed 
or fa i l  unti l al l the res ul ts are i n .  Al so , even after any commun i ty 
deve l opment p l an has been i n  pl ace for years , there i s  a pos s i b i l i ty 
that there wi I I  be no consensus  as to whether or not i t  has "worked , "  
as that term i mpl i es a mul ti tude of s ubjecti ve j udgments wh i ch must 
be made to eval uate the p l an l s  effecti veness in  mi ti gati ng impacts . 

Fi na l l y ,  the i mpl i cation  that uncerta i nty of outcome i s  an 
i n s urmountabl e barr ier  to acti on conta i ns  as i ts bas i s  ph i l osoph i cal  
cons i derati ons wh i ch are beyond the scope of th i s  d i scuss i on .  
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18- 18 Ana lyses of pl ant  l i fe revenue  and front-end revenues are both 
re l evant to a detai l ed d i scus s i on of fi s ca l  impacts . As an exampl e ,  
projected revenue s urpl uses i n  the l atter years of the project 
coul d be pl edged to fi nance front-end costs , through  mun i c i pal  bonds 
guaranteed by parti ci pati ng compan i e s  or through prepayment of taxes . 
However , we agree that front-end f inanc ing  i s  among the u l t imate 
fi scal  impact i ssues . 

18- 19 S i te-spec i fi c  soci oeconomi c basel i ne data were deve l oped for 
the NOSR 1 study a rea on l y .  

18-20 The comment correctly  states that  mercury and arsen i c  may be 
s i gn i fi cant non-cri teri a po1 1 utants . The text has been ammende d .  

18- 2 1  Refer to the  response to  comment 2-8 . 

18-22 A hypotheti cal  projected reducti on i n  veh i cl e mi l es travel ed ( VMT ) 
i s  another pos s i bl e  way of  represent i ng  the conservat ion  a l ternati ve . 
Refer to the response to comment 5- 1 ( G )  for a further d i scuss i on 
of the conservat ion  option . 

18- 2 3  B i omass  emi s s i on s  were revi sed . Refer to  the  response for 
comment 3 - 10 for a d i s cu s s i on of  E I S  vers us OTA emi ss i ons est i mates . 

18- 24 Rev i sed emi ss i on s  for b i omass a re refl ected i n  al l d i scus s i ons . 

18- 2 5  B i omass  water requ i rements  have been rev i sed . 

18-26 Refer to the response to comment 3 - 1 7  for a d i scuss i on of 
NOSR versus OTA water estimates . Page C - 3 , l i st i n g  NOSR operat i n g  
parameters , states NOSR net raw water requ i rements are 73 , 7 1 4  BPO . 
NOSR sha l e o i l  product i on i s  l i sted as  50 , 2 50 BPO , a rat i o of  1 . 46 7  

gal l ons of  water per gal l on of sha l e o i l . The ana lys i s  wh i ch resu l ted 
i n  the des i gn of the reference p l ant for NOSR predates the 
Programmat i c  E I S  by about a yea r ,  and di d not deal wi th water 
conservati on expl i c i tl y .  More recent conceptual  de s i gn s  for NOSR 
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s how poss i bl e  water/oi l rat i o s  �ang i n g  from l es s  than 2 to over 

4 ,  but these resu l ts are not i n  any document s u i tabl e for 
referenc i ng  at  th i s  t ime .  
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Rio Blanco Natural Gas Co. 
2000 WESTERN FEDERAL SAVINGS BUILDING 

71 8 1 7TH STREET 

G .  R .  Gi lmore 
Capt ain , CEC , USN 

DENVER. COLORADO 80202 

(303) 292-1 350 

December 8 ,  1 980 

Director , Naval Petroleum and 
Oil Shale Res erves 

Department of Energy 
Was h ington , D .  C .  20461 

RE : Colorado Oil Shale 

Dear Capt ain Gi lmo re : 

Thank you for your November 26 , 1980 letter . I woul d 
be pleased t o  have my company ' s  comments inc luded in 
t he f inal Env i ronment al Impact St atement for t he Naval 
Oil Shale Reserves , Garf i e l d  County ,  Colorado . 

Sincerely yours , 

RI O BLANCO NATURAL GAS CO . 

Robert E .  Chance llor 
Pres i dent 
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Rio Blanco Natural Gas Co. 
2000 WEST ERN FEDERAL SAVINGS B U I L D I NG 

7 1 8  1 7TH STREET 

DENVER, COLORADO 80202 

(303) 292- 1 350 

December 8 ,  1980 

~ 
Secret ary C�rles W .  Duncan , Jr . 
U .  S .  Department of Energy 
MIS ��2?54 , Forres t al Bui l ding 
wash�ton ,  D .  C .  2058 5  

RE : Government F inanc i al I nvolvement I n  Oil S h al e  Development : 
Occ i dent al - Tenneco Reques t For Federal Loan GUarant ees 
For Protot ype Oil Shale Tract C-b , Rio Bl anco County , 
Colorado 

Dear S ecret ary Duncan : 

The s ubj ect reques t for $3+ Bill ion in loan guarant ees calls for a 
review of the his tory o f  t his tract and t he present operator ' s  plan 
for i t s  development . 

This t ract was origina l l y  s elected for leas ing becaus e i t  was t hought 
that alt hough the depth to t he richer o i l  shale values exceeds 1 , 000 
f eet and t he lower hal f of the 1 , 700 foot t h i ck t arget rocks exhibits 
porous and cavernous zones containing water and natural o i l  and gas ; 
knowledge gained from work done by and at the expense of private 
indus t ry concern ing met hods to exploit the Kerogen rich lower zones 
would j us t i fy the l eas ing of the t ract . The original plan of develop­
ment called for underground m in ing into t hes e lower zones . 

The in i t i al purchas ers of t he leas e rel inquished thei r interes t therein 
and through a s e ri es of complex negot iations , Occidental Oil Shale , Inc . 
and Tenneco Oil Shal e  Company have become oper ators of the l e as e .  Their 
present ext ract ion plan is for mod i f ied in s itu burn ing of t he oil s hale 
rocks overlying t he lower s equence -- t his primari ly in t he Mahogany 
zone . Occ ident al has for some t ime , with government ass is t anc e , been 
co�duct ing pilot in s i t u  extrac t i on from t he Mahogany zone in the 
Rifle area which i t  has indicated to be commerc i ally v i ab le . 

Thus , det riment al to the pub l i c  interes t , the original purpos e for 
grant ing t his leas e  in t he area of the r i ches t o i l  s hale values is 
now negat e d . The p l anned in s i tu extract ion work in t he upper 'half 
of t he oil shales on Tract C-b coul d very wel l preclude any future 
opportuni ty to recover the mo re t han 1 b i l l ion b arrels of s hale oil 
in the lower hal f  of t he s equence . 
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Secret ary Charles W .  Duncan , Jr . 
December 8 ,  1989 
Page Two 

I n  the rus h to achieve commerci al scale shale o i l  product ion , t h is 
unfort unate circumst ance s hould not be overlooked . I f  the government 
is inc l ined to some sort of f inanc ial ass i s t ance to the Tract C-b 
operators , t hat ass i s t ance s hould be l imited to a return to t he 
original purpose of the leas ing , which included efforts to evolve 
extraction methods for t he lower half of t he oil shale s equence .  

cc : Att ached List 

S incerely yours , 

RIO BLANCO NATURAL GAS CO . 

�I-£ �,cJ�r-
Robert E .  Chancel lor 
Pres i dent 
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Copies o f  Letter dated December 8 ,  1980 to Secret ary Charles W .  
Duncan , Jr . ,  U .  S .  Department o f  Energy ; RE : Government Fin anc ial 
I nvolvement in Oil Shale Development - to : 

Undersecretary John Deutch 
U. S .  Dep artment o f  I nt erior 
1000 I ndepen dence Avenue 
Was hington , D .  C .  2003 

Mr .  James R .  Rollo 
Off ice o f  t he Director 
U .  S .  Department of the I nterior 
Geo l o g i c a l  Survey 
M a i l  Stop 171 
Res ton , Va . 2 2092 

Mr . Char les F .  Metzger 
U. S .  Departmen t of Ene rgy 
Reg ion al Represent at ive 
107 5 Sout h Yukon 
P .  O .  Box 26247 Belmar Branch 
Lakewood ,  Co . 80226 

Mr . Fr ank Gregg , Direcor 
Bure au of Land Management 
U .  S .  Dep artmen t of I nt erior 
I n t er i or Bui l di n g  
Was h i ngton , D .  C .  20240 

G .  R .  Gi lmore 
Capt ain , CEC ,. US N 
Director,  Naval Pet roleum & O i l  S h a l e  Reserves 
Dep artmen t of Energy 
1 2 t h  and Penns ylvan i a  Avenue NW 
Was h ington , D .  C .  20461 

Mr . H i l l ary A. Oden 
U. S .  Geological Survey 
Conservat i on Divisi on 
Nat ional Cent er Mail S top 6 50 
1 2201 Sun r i s e  Valley Dr ive 
Res t on ,  V i rgin i a  22092 

Mr . John Trippe 
Cons erv at i on Manager , Central Region 
U .  S .  Geologi c a l  Survey 
U. S .  Department of I n t erior 
Denver Federal Center 
Box 2 5046 MS 609 
Denver , Co . 80225 

Mr . B .  Cur t i s  Smi t h  
Are a  Manager , Whi t e  River 
Bure au of L and Man agement 
P .  O .  Box 928 

Resour c e  Area 

Meeker , Co . 81641 19-4 



Mr . Peter A .  Rut 1 eqge 
Area Oil S ha l e  S upervisor 
U. S .  Geologi c a l  Survey 
131 North 6th ,  S u i t e  300 
Gran d Junc ti on , Co . 8 1 501 

Mr . C.  J.  Curt is 
Area Oil and Gas Superv i s or 
U .  S .  Geolog i c al Survey 
P .  O .  Box 2859 
Casper , Wyomi n g  82602 

Mr . Edgar W .  Guynn , D i s trict Engineer 
U .  S .  G eolog i c a l  Survey 
2000 Admi n i s t rat ion Bui l d ing 
1 7 4 5  Wes t  1 7 0 0  South 
S a l t  Lake Ci t y ,  Ut ah 84 104 

Oi l S h a l e  Env i ronmen t al Adv isory Panel 
Att en t ion : Mr . Hen ry O. As h 
Denver Federal Cen t e r  
Bui l d i ng 67 , Room 8 20 A 
Denver , Co . 8 0 2 2 5  

Mr . Roger Wi l l i am s  
Region al A dmi n i s t rator 
Environmen t al Pro t e c t ion Agency 
1860 Lincoln Street 
Denv er , Co . 8 0 29 5 

Mr . S t eve S c hm i t z  
Color ado S t a t e  En ergy Imp act Coor d i n ator 
1 3 1 3  Sh erman S t r ee t , Room 523 
Denv e r ,  Co . 8 0 203 

Mr . Kev i n  Markey 
Fr i en ds o f  t he E a r t h  
2 2 3 9  E as t  Col f ax Avenue 
Den ver , Co . 80206 

Mr . Davi d A .  Coppe dge 
Sun Gas Company 
P. O. Box 20 
Dal l as , Texas 7 52 21 

Mr . Joe H .  Crosby 
CSG Explor a t i on Comp any 
2280 En ergy C enter One Bui l di n g  
7 1 7  - 1 7 t h  S t r eet 
Denv er , Co . 8 0 202 

Mr .  John D .  Haun 
1 2 3 8  County Ro ad 23 
Evergreen , Co . 80439 

Mr .  Jon Rex Jon e s  
Jones Comp any 
P.  O.  Box 787 
Albany , Texas 7 64 3 0  

19- 5 
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RESPONSE SET 19  

These comments do not  rai se any spec i fi c  i s sues  whi ch  req u i re an 
agency res ponse i n  thi s  E I S .  
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PHI LLI PS PETRO L E U M  CO M PANY 
B A R T L E SV I L L E, O K LA H O M A  7 4 0 0 4  9 1 8 661 - 6600 

Oct ober 2 7 , 1 9 8 0  

Dr . C .  M .  Wong 
Program Manager , Naval O i l  Shale Reserves 
Naval Pet ro l eum and Oil Shale Reserves 
1 2 t h  and Pennsy lvani a  Avenue , N . W . 
Ma i l  S t op 3 344 
Washingt on , D .  C .  2 0 4 6 1  

Dear Dr . Wo ng : 

We woul d  l ike t o  o f fer t he f o l lowing comme n t s  in 
connec t ion with t he Draft Programmat ic Env i r o nmen t a l  
Impact S t at ement ( DE I S ) deve lopment po l icy opt ions , 
Naval O i l  Shale Reservat io ns , Gar f ie ld Count y ,  
Co lorado . 

We b el ieve t he Un ited S t at es o il s ha l e  resources should 
be expedit ious l y  developed i n  order t o  r e duce our 
dependence o n  impo rt ed o i l . The deve lopment of o i l 

20- 1 shale o n  Federal l and b eyond t hat present ly subj ect t o  
l ease i s  certainly des irab l e . The Naval O i l  Shal e 
Res erves i n  Colorado shoul d  b e  developed in connect io n 
wit h  this program . [ The s e  rese rves cou l d  b est b e  deve loped t hrough a Federal 

20- 2 l ea s i ng program with f ree market mechan isms as f inanc ial 
i n c ent ives . 

CAW : bh 

C .  A .  Wen t z  
O i l  Shal e / O i l  
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RESPONSE SET 20 

No response necessary .  
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O C C I DENTAL O I L  S HALE , I N C. 
P .  O .  B O X  2687 7 5 1  HO R IZON CT. • G RA N D  J U N CT ION ,  CO LO RADO 8 1 502 

(303) 242-8463 

W. F. McDER MOTT 
Executive Vice·President 

Mr . Don S i l awsky 
Naval  Petro l eum and  O i l Sha l e  Reserves 
1 2th and Pennsyl van i a ,  N . W .  
Ma i l stop 3344 
Wash i ngton , D . C .  20461 

Dear Mr . S i l aws ky :  

December 5 ,  1 980 

RE : Draft E I S ,  Naval O i l Shal e ,  
Co l orado , DOE 

Than k you aga i n  for return i ng the tel ephone cal l on Tuesday ,  December 2 ,  
to our  Denver offi ce  and the d i scus s i on on the Draft E I S  on NOS- l &3 .  
Your offer to rev i ew wri tten comments unt i l  a round the m i dd l e o f  December 
i s  apprec i ated . Some s pec i fi c  comments i nc l ude : 

1 .  Statements on pages 3- 1 0 , 3- 1 2 i n  Append i x  C i nd i cate 
devel opment of NOS- l &3 i s  more net energy effi c i ent than other 
o i l s ha l e  devel opment and the other four energy devel opment  
opt ions  w ith  the exception  of  add i t i onal  OCS l eas i ng .  Fi rm 
data from other o i l  s ha l e  operat ions  to support th i s conc l u ­
s i on are i nadequate . 

2 1 -2  [ 2 .  The a i r  pol l uti on emi s s i o n s  and water requ i rements on pages 3-
1 3 ,  5-3 , and 5- 1 5  are based on Col ony E I S , TOSCO I I  st i pu l ated 
data and a s sumpti ons .  Rev i ew of these data and current PSD 
requ i rements mer i ts cons i derat i on . 

2 1- 3  

3 .  The d i s cu s s i on i n  Appendi ces  B and C concern i ng cost of operat ion 
for a 50 , 000 BPD  p l ant between e i ther a produ cer or a government­
run operati on needs careflll rev i ew and rewri te ,  espec i a l l y  i n  
compari son to the DOE recentl y recei ved sol i c i tat i on under the 
Federa l Non-Nucl ear Research and Devel opment  Act .  

I t  i s  requested that the comment peri od b e  extended i nto early 1 981  i n  order 
that the i ncomi ng Adm i n i strat i on be afforded an  opportun i ty to rev i ew thi s 
and other outstandi ng  draft E I S ' s . 

WFM/cj 

Very tru l y  yours , 

/ /';' ) � '�' .--0,/ " ( 7 , , � I ,( , ' '/ J " I  , I  " 
' W . � .  'McDe�mot't ' I "  
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RESPONSE S ET 2 1  

2 1 - 1  Based upon  t h e  energy requ i rements ana lys i s  i n  the P rogrammati c 

E I S  and  rei nforced by the resu l ts of Append i x  G ,  the concl us i ons 
drawn i n  the E I S  appear  correct . 

2 1 -2  The  E I S  was rev i sed to  refl ect emi s s i ons  l evel s  from the Co l ony 

PSD permi t .  

2 1 -3  The  need for further rev i ew and  rewri te " concern i ng cost  of 

operati on between e i ther a producer or  a government run operati o n "  
i s  not apparent and  the comment concern i ng those needs i s  not 
suffi c i ently exp l i c i t  to defi ne  the objecti ves of  s uch a revi ew .  

The rel evance of " the  DOE recently recei ved sol i c i tati on under 

the Federa l Non-Nuc l ear Research and  Deve l o pment Act "  to the NOSR 1 
E I S  o r  i t s  i mpact upon  the rel at i ve cost of operati on between " a  
producer or  a government-run operati on "  i s  a l so not apparen t .  

2 1 - 2  
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THE FOLLOWING PRO CEED1NGS WERE H AD AND DONE , TO -WI T :  

HR . O ' BRIEN : Good a ft e rnoon , and · ..... e l come . iv!y name 

is J a ck O ' Brien . I ' m the mode rat or for this afte rnoon ' s  

me et ing . I ' m a l s o  the Re gional Envi ronmental Co ordinator 

for the De partment of Ene rgy , st at i oned in Denve r .  

J oining me on the p ane l th is aft e rnoon are Le e 

B rennan , Dep ut y  Dire ct o r  o f  the O ffi ce o f  Naval Pe t ro leum 

and O i l  Shale Re s e rve s ; B i l l  Goode , E vn i ronme nt ali s t , O ffi ce 

of the As s i s t ant Se c ret ary for Re s ource App li c at i ons ; Don 

S i l awsky , Envi ronme nt al i s t  for the Naval O i l  Sh ale Re s e rve s ; 

and Mike Fos di ck , Dire c t o r  o f  Enginee ring for the Naval 

Pet ro leum and Oil Shale Re s e rve s , s t at i oned in Caspe r ,  

Wy oming . 

The De p artment o f  Ene rgy , an d I w i l l  re fe r t o  that 

as DOE , has p re p are d  a draft envi ronmental imp act s t atement 

in ac c o rdance with the National Envi ronment al P o l i cy Act 

in o rde r to as s e s s  the envi ronmental imp act of p rop os ed 

p o l i cy op t i ons to deve lop the 5 5 , 0 0 0  acre Naval Oi l Shale 

Re s e rves , an d I ' m going to re fe r to tho s e  as the tl OSR ' s ,  

Naval Oi l Shale Re s e rve s 1 and 3 ne ar Ri fle , Co lorado . 

Comme rc i al s c ale p roduct ion i s  fo rseen , ranging 

from one 5 0 , 0 0 0  b arre l  pe r day facility to s e ve ral faci l i t i e s  

p ro duc ing u p  t o  2 0 0 , 0 0 0  b arre ls per day , wh i ch i s  current ly 

viewe d as the maximum potent ial from t he NOSR-l and NOSR- 3 

o i l  shale re s e rve s . 
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I beg y our p ardon , .  c an you hear me b e t t e r  now ? I 

hope we were ab le t o  p i ck up all o f  that . 

3 

2 

3 

4 

5 

At this maximum p ro du c t i on o f  2 0 0 , 0 0 0  b arre ls p e r  

day , the re coverab le re s e rve s o f  high gra de o i l  sh ale from 

NOSR ' s  1 and 3 would be e xhaus t e d  in appro ximat e ly 25 y e ars . 

6 N OS R  shale o i l  de ve lopment p o li cy op t i ons in c lude : ( a ) 

7 l e a s i ng l arge p ar ce ls t o  indus t ry ; ( b ) j o int gove rnme nt/ 

8 indus t ry vent ure s ; ( c ) gove rnmeQt -owne d/contract or-operated 

9 venture s ;  and ( d ) qua s i -ut i l i ty venture s . 

10  Now , the law require s  t he P re s ident and Congre s s  

1 1  t o  app rove any act i on that DOE p ropos e s  t o  t ake . This 

1 2  mee t ing i s  the t h i rd s t e p  i n  the Dep artment ' s  EIS p r o ce s s . 

1 3  The fir s t  was when DOE conduct e d  p ub li c  E I S  s cop ing mee t ings 

14  in Grand J un c t i on and Denve r on Feb ruary 5 and 7 ,  1 9 8 0 .  The 

1 5  s e c ond was the p ub li cat i on i n  Sept emb e r  19 8 0 o f  the Draft 

1 6  Programat i c  EIS . The fourth s t e p  wi l l  be pub li c at i on of 

1 7  a Final E I S , fo llowe d by the final s tep o f  p ub l i shing a 

1 8  re cord o f  t h e  de c i s ion . 

1 9  The p ub li c  i s  invit e d  t o  s ubmit wri t ten comment s o r  

20 s ugge s t i ons fo r c on s i de ra t i on by DOE in p re p arat i on o f  t h at 

21 final EIS , a s  we l l  as p art i c ip ate in any o f  the mee t ings 

22 wh i ch are b e ing h e ld b oth t oday in Grand Junct ion and Denve r 

23 the day a ft e r  t omorrow . Inp ut from thes e mee t ings wi l l  as s i s 

24 us in p rep aring the final E I S . 

25 i1ri t t en comment s should be re ce ived at DOE by 
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No vemb e r  2 8 , 1 9 8 0 , to ins ure cons ide rat ion in the p rep arat i on 

2 o f  the final EI S .  Th e pub l i c  me e t i nGs are s che dule d to b e  

3 

4 

5 

6 

7 

h e l d  again here in G rand J un c t ion , an d then in Denve r d ay 

aft e r  t omorrow . 

A l l  comment s may be s ent t o  Don a ld Si lawsky , 

Envi ronment al Proj e c t r1anage r ,  Naval Pet ro leum and O i l  Shale 

Re s erves , U . S .  Dep artment o f  Ene rgy , 1 2 th and Pennsy l�an i a , 

8 Northwe s t , Mai l Code RA- 3 3 � � , Washingt on , D . C . , 2 0 4 6 1 .  He 

9 may b e  cont acted b y  phone at Are a Code 2 0 2 ,  Exchange 6 3 3 - 86 4 1 .  

1 0  NOW , that info rmat ion wi l l  b e  avai l ab le t o  anyone 

1 1  who wi s h e s  it . I f  they w i l l  j ust come forward f o l l owing 

1 2  t h e  mee t i ng , I wi l l  make s ure you h ave that addre s s  an d  

1 3  that phone numbe r .  

1 4  Congre s s  gave t he Dep artment o f  Ene rgy cont ro l ove r  

1 5  the Naval O i l  S h ale Re s e rve s i n  1 9 7 7 . DOE has s ince been 

16  inve s t i gating the potent i al to deve lop a large -s c al e  mine 

1 7  and p ro duct i on fac i lity t h e re a s  a me ans o f  incre as ing the 

18 nat i on ' s  s up p ly of domest i c  fue l . 

1 9  N OSR-l and NOSR-3 we re withdrawn from the Navy b y  

20 exe cut ive o rder in 19 16 and 1 9 2 4 as pot ent i a l  re s e rves o f  

2 1  mi l i t ary fue ls . In 19 6 2 ,  Pub l i c  Law 8 7 -7 9 6  gave the S e c ret a 

22 o f  the Navy the s ame authority to deve lop the NOSR ' s  as he 

23 h as for the Naval Petro leum Res erves . In 19 77 , Pub l i c  Law 

24 9 5 -9 1  t rans fe re d the j ur i s d i c t ion over the N aval Petrole um 

25 and O i l  Shale Re s e rves from the Navy t o  the De p artment o f  

22-5 



2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

1 2  
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1 4  

Ene rgy . 

S t enming from the incre a s e d  awarene s s  o f  dome s t i c  

production nee ds wh i ch re s ul t e d  from the Arab O i l  Emb argo 

5 

o f  1 9 7 3 -7 4 , a mu l t i -y e ar p re -deve lopment p l an for NOSR ' s 1 

and 3 was p repare d by the Navy and was s ubmi t t e d  t o  Congre s s . 

Th i s  p l an was app rove d in 1 9 7 7 . The ini t i a l  obj e c t i ve o f  

t he p l an was t o  as s e s s  the o i l  s hale and water re s our ces o f  

N OSR 1 and 3 ,  deve lop environmental b ase line d at a , and 

de termine the mos t  s ui t ab le deve lopment s cenarios for NOSH 

1 and 3 .  The goal o f  t h i s  1 9 7 7  p lan was t o  p rep are a mas t e r  

p l an f o r  gove rnment deve lopment o f  c omme r c i a l  shale fac i 1 i t ie 

on NOSR 1 and 3 .  

In late 1 9 7 8 , the p lan was d i vided by DOE int o two 

ph a s e s . The first is an envi ronment a l  b a s e  l ine det e rminat i o  

1 5  as we l l  a s  a re s o urce and te chno logy as s es s ment , b o th t o  b e  

1 6  c omp le t e d  in l a t e  1 9 8 1 .  The se cond is  an envi ronment al 

17  imp act analy s i s  and an EIS wi th the re qui s i te s upp ort ing 

18 p re l iminary engineering for a s i t e -sp e c i fi c  comme r c i al -s cale 

1 9  fac i li t y . Ph ase one and t w o  c an s e rve to maint ain t h e  

20 mome ntum and t ime line s s  o f  al l o f  the op t i ons o f  leas ing , 

2 1  j o int vent ure , of go ve rnment fa c i lit ies , under any c ont in-

22 gency . The draft EIS des cribed in this not i ce -- the no t i ce 

23 for today ' s  me et ing -- w i l l  use informat i on deve loped in 

24 Ph a s e  one and in DOE ' s  overall o i l  sh ale p rogram to di s c us s 

� the imp a c t s  o f  the var i ous p o l i cy op t ions t o  deve lop NOSH 
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1 and 3 in col orado . 

The fund s t o  deve lop the N O S R ' s  under the s e veral 

p o l i cy op t i ons cons ide re d  i n  the SI S -- t hat is  leas e , 

indus t ry p artnership , gove rnment owne rs h i p , and s o  forth 

h ave not y et b e en aut hori z e d  by Congre s s . The EIS w i l l  b e  

inc lude d in any DOE re c ommendat i on t o  Congre s s  for NOSR 

deve lopment . 

Current ly there are two maj or h e at ing , that i s  

ret ort ing , p ro c e s s e s  de ve loped b y  indus t ry t o  retort o i l  

1 0  from s h a l e : s urface and mo d i f i e d  i n  s it u .  B o t h  invo lve 

1 1  the st eps o f  mining , e xt r a c t ion , and up grad ing t o  s ome 

1 2  degre e . Transp ort ation o f  t h e  sh ale o i l  from t he s i t e  t o  

1 3  a refinery market is  the last maj or s t e p . 

1 4  A 50 , 0 0 0  b arre l p e r  day s urface ret ort ing fac i l i t y  

1 5  p roduc ing up grade d o i l  from 30 _ga l lon-pe r-t on o i l  s h a le 

1 6  w i l l  requ i re the mining and c rush ing o f  ab out 1 0 , 0 0 0  t ons 

17  o f  oil shale per day . .  About 8 5 percent o f  t h i s  tonnage must 

18 be d i s p o s e d  of on the s urface as sp ent s h a le . I t  may b e  

1 9  p o s s ib le , h owever , t o  ret urn a l arge p o rt ion of t h at s pe nt 

20 shale t o  the underground rooms . 

21  I n  the mo di fied in s i t u , that is unde rground or in-

22 p l ace p ro ce s s , 20 t o  4 0 p e rcent of e ach ret ort ed c o lumn is 

23 mi ne d t o  create a void . The rema ining rock is  rub b i l i z e d  

24 and ret ort e d  b y  firing in p l ace . The s h a le o i l  is t h en 

25 pump e d  t o  the s urfac e . 
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�here are approxima t e ly 17 opt ions avai lab le for 

e xt ract ing o i l  from shale . Th e s e  fa l l  broadly into the 

cat egorie s of retort ing , s o lvent p ro c e s s ing , and b io -leach ing 

6 

7 

Ret o rt ing , the most widely u s e d  me thod , heats o i l  

shale e ither i n  an ab ove -ground ves s e l  o r  i n  s i t u, t o  the 

t emp erat ure at wh i ch kerogen , the organ i c  materi al within 

the ore , is de c omp o s e d  int o gas , c onden s a b l e  o i l , and a 

8 s o lid res idue . The rate o f  kero gen de c omp o s i t i on is high 

9 at ret ort temp erat ures o f  9 0 0  t o  9 5 0  degre e s  Parenheit , and 

1 0  c omp let e de c omp o s i t io n  o c c urs within a few minut e s . Product 

1 1  ch ara c t e ri s t i cs are s imi l ar t o  those p roducts obt ained from 

1 2  thermal crack ing and c ok ing o f  p et ro le um . 

1 3  Upgrading d e s crib e s  on-s i t e  methods o f  imp roving 

1 4  the fl owab i l i t y  and the chemi cal p ropert ies o f  shale o i l  

1 5  and gas . The me t hods used are c ommonly p ract iced i n  the 

1 6  p e t ro le um re fining indust ry during c onvers i on o f  petroleum 

1 7  i nt o  fini shed products , that i s  gas o l ine , die s e l  fue l , and 

18 things like that ; b ut mod i fied t o  a c c omodate the s p e c i a l  

1 9  ch arac teri s t i cs o f  shale o i l . A minimum o f  upgrading i s  

20 ne ce s s ary t o  tran s p o rt shale o i l  through unhe ated p ipe line s . 

21  The fo l l owing environment al is s ue s  \'lere among tho s e  

22 addre s s e d  in the draft EIS . Th i s  li st was not a l l  �n c l u s i ve , 

23 n or was it intended t o  b e  a p redet e rminat ion o f  imp a c t s . 

24 The e f fe c t s  o f  the labor market re s ult ing from the 

25 deve l opment op ti ons, and the e f fe c t s  o f  the re s ul t ing lab or 
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immigrat ion on the local infras t ru c t ure was the first 

cons idere d . Numb e r  h /O , the e f fe c t s  o f  the prop o s e d  

deve lopment opt ions o n  the c ommun i t ie s  i n  Garfield and 

8 

2 

3 

4 

5 

6 

7 

8 

9 

Rio B lanc o  c o unt i e s  o f  C o lorado . Numb e r  three , the e f fe c t s  

o f  NOSR deve lopment op t ion s  on t ax b a s e s . Numb e r  four , 

the gene ra l e ffe c t s  of o i l  shale mining , s t orage , d i s p o s a l , 

and p lant runo ff on s u rface wat e r  and ground wat e r  qua lity 

and aquat i c  e c o logy . Numb e r  fi ve , the general e ffe c t s  o f  

the p ropos e d  op t i ons on air qua l i ty , inc luding t he comqined 

1 0  e f fe ct s  with othe r maj or o r  p lanned ��i s s ion s ource s in 

1 1  the are a . 

1 2  Numb e r  s i x , the e f fe ct s  o f  potent i a l  a c c i dents and 

1 3  p rodu c t  re leas e s  o n  wat er s upp ly and e c o logy . Numb e r  seven , 

1 4  the e ffe c t s  o f  e ach deve lopment opt ion and operat ion o n  

1 5  p re s ent and fut ure l and use and t erre s t r i a l  e c o logy . Numb e r  

1 6  e i ght , t h e  e ff e c t s  o f  deve lopment o n  loc a l  water r e s ource s , 

1 7  inc luding the C olorado Rive r . Numb er nine , the e ffe c t s  o f  

18 s p ent shale d i s p o s al . Numb er ten , the e ff e c t s  of t rans p ort i 

1 9  the shale o i l  from the s it e  t o  a refinery . 

20 For e a ch o f  the four p rop o s e d  deve lopment p o li cy 

2 1  op t i ons , s igni f i c ant e c onomi c i s s ue s  were a l s o  addre s s e d  

22 in det ai l .  S ome of the maj or is s ue s  for e ach op t i on are 

23 as f o l l ows : For leas ing i t , maximum p arce l s i Ee , royalty 

24 t e rms ; le ase p ayment s chedule , di ligence requirement s .  

25 Fo r gove rnme nt/indus t ry j oint venture or GOCO , mi x 
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o f  owne r s h i p  -- I b e g  y o u r  p ardon , t h i s  i s  for j o i n t  

i n d us t ry v e n t ure . A m i x  o f  own e rs h i p , i n v e s t me n t /p ayme nt 

s chedules . 

Fo r the G O CO vent ure , t re atment of s ales and fee 

s chedules . And for the quas i -ut i l ity venture , gove rnme nt 

d e fi ni t i on and c ontrol of rate of e arnings . 

9 

The final E I S  wi l l  examine and comp are t he environ­

mental e ffe c t s  of NOSR p o li cy o p t i ons as we l l  as re as onab le 

alt e rnat ives t o  NOSR-l and 3 deve lopme nt , i n c luding , one , 

no act i on ; two , incre as ed c ons erva t i on ; three , o i l  shale 

deve lopme nt on other l and ; four , enh anced o i l  re c o ve ry ; five , 

out e r  cont inent a l  s h e l f  o i l  p roduc t i on ; s i x , c o a l  liquifa c t i o  

s e ven , t a r  s ands ; and e i ght , b i omas s and a l choh o l  p roduc t i on . 

Now , a l l  int e re s t e d  part ies h ave been inv i t e d  to 

at tend the meet ings b oth here and in Denve r , and to s ubmit 

c ommen t s  or s ugge s t i ons in conne c t i on with the prep arat i on 

o f  the final E I S . Ivri t t en c omments or s ugge s t i ons may be 

s ubmit t e d  in lieu o f  o r  in add i t i on t o  p art i c ip a t i on at thes e 

mee t ings . Tho s e  des i ring t o  s ubmi t  c omme nt s  or s ugge s t ions 

t o  b e  addre s s e d  in the final EIS should s ubmi t them to Mr . 

S i lawsky , and again we have given you that addre s s  be fore 

and we wi l l  give it to y o u  a ft er the mee t ing if y o u  d e s i re 

t o  c on t a c t  h im t h a t  way . 

Thi s  me et ing wi l l  not b e  conduct ed as e it.he r  an 

25 evi dent iary or an advers ary hearing . Tho s e  who choos e  t o  
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1 0  

1 1  

1 2  

1 0  

make st at ements may not b e  cro s s -e xamined b y  other spe akers . 

Howeve r , memb e rs o f  t he p ane l may as k t he spe akers que s t i ons 

needed t o  c�ari fy st at ement s or p o s i t i ons advo c at e d . 

The purp o s e  o f  the meet ing i s  t o  g ive y ou ,  the pub l i c , 

the opp o rt unity t o  p art i c ipate in the de c is ion-making proce s s . 

We from DOE are here t o  le arn and t o  l i s ten . 

Now , in orde r t o  provide the De p art ment of Energy 

with as much informat ion as p os s ib le ,  and with as many views 

as can reas onab ly b e  obt aine d , and to provide intere s t e d  

pers ons with equit ab le opport unit ies t o  e xpre s s  t h e ir views , 

we h ave adop t e d  the f o l lowing guide line s : Spe akers w i l l  b e  

c a l le d  o n  t o  t e s t i fy i n  t h e  orde r they s ign in , provided 

1 3  they e xpre s s t h e ir int ere s t  t o  s p e ak . Should any spe aker 

1 4  des ire t o  provide addit ional informat ion fo r the re cord , 

1 5  i t  may b e  s ubmitted in writ ing n o  later than November 2 8 , 19 8 . 

16  Writt en comme n t s  will b e  cons idered and given we ight equal 

1 7  t o  oral c omment s .  

1 8  A t rans cript o f  t h i s  me et ing w i ll b e  ret a ine d b y  

1 9  DOE and made avai lab le for inspe c t i on a t  the Fre e dom o f  

20 I nformat i on Lib rary , Room G A - 15 2 ,  Forre s t a1 Bui ld ing , 10 0 0  

2 1  Independence Avenue , Northwe s t , Wash ingt on , D . C .  2 0 5 8 5 ,  

22 b etween the h ours of 8 a . m .  and 4 : 30 p . m . , Monday through 

� Friday . Up on c omp let ion o f  the f ina l EIS , it w i l l  b e  ava i 1 -

24 ab le at DOE and in the pub l i c  1ibrart e s  o f  Grand Junct i on 

25 and Denver . 
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Th o s e  n o t  des iring t o  s ubmi t c omme n t s  o r  s ugge s t ions 

at th i s  t ine , b ut wh o wou ld like to re ce i ve a copy o f  the 

final EIS when it i s  i s s ue d ,  should also not i fy DOE . Tho s e  

se eking informat ion in this re gard s h o u l d  a l s o  c ont act 

Mr . S i lawsky . 

A l l  s ugge s t i ons , c omme nt s  and q ue s t i ons s ubmi t t e d  

t o  D OE b y  Novemb e r  2 8 , 19 80 will be c are ful ly cons i de re d  

i n  the p re p arat i on o f  t h e  environmental imp act s t atement . 

We app re c i ate y our int erest in the proces s ,  and 

we l c ome y o u  t o  t od ay ' s  me et ing , as we l l  as any fut ure DOE 

meet ings . 

I would like now t o  c a l l  up on Lee B rennan to dis c us s  

1 3  s ome s p e ci f i c  i s s ue s  o n  the draft EIS . Lee ?  

1 4  MR . BRENNA N :  Good a ft e rnoon , J a ck . What I would 

15  l ike t o  d o  is  give y ou a l i t t le b i t  of a p e rs p e c t ive on 

16  whe re this imp act s t at ement s it s  in the o ve ra l l  d e c i s i on 

1 7  proces s o f  the Dep artme nt o f  Energy re garding t h e  Naval O i l  

1 8  S h a le Re s erve s . 

1 9  F i r s t  w e  will g o  t o  a nap . F o r  anyb ody who is  not 

20 fami l i ar with the propert y  we are t a lk ing about , the Naval 

2 1  O i l  Shale Res erve s are located a few mi les no rthwe s t  o f  

22 Ri fle , and ab out 6 0 mi le s east of Grand J unct i on . 

23 The draft EIS that we are de aling with here forms 

24 one o f  the s e  bui lding b lo c k s  of the de c i s ion p ro c e s s  on wh at 

25 t o  d o , wh at is the b e s t  method t o  ut i li ze Nava l O i l  Shale 
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Re s e rve s . The firs t s t ep i n  t h a t  pro c e s s  i s  t o  analy ze in 

a gener i c  manner imp a c t s  as s o c i at e d  w i t h  the prop o s ed a c t i on , 

that is deve lopme nt ; t o  comp are t h at ana lys is wi t h  other 

a lternat ives for ac c omp li shing an obj e c t ive ; and to ident i fy 

a p re fe rred alt e rnat ive . 

A key e lement o f  t hat p roce s s  is wh at we are here 

for t od�y , whi ch i s  t o  e l i c i t  comments from t h e  p ub li c , and 

we als o gather comment s from app ropriate government agenc ies . 

The document t hat we are dealing with now is a 

programat i c  environment al impact s t at ement wh i ch deals with 

1 1  the b road p o l i cy opt i ons . The de c i s i on that come s from t h i s  

1 2  do cument would then lead u s  t o  a s it e -s p e c i f i c  environme ntal 

1 3  impact s t at eme nt whi ch would de al with a s pe c i f i c  p roj e c t  

1 4  a t  a s p e c i f i c  s it e . 

1 5  Now , where this fits i n  a hyp othet i cal s chedule for 

1 6  any de ve lopment at t h e  NOSR ' s , the programa t i c EIS is part 

1 7  o f  t he p redeve 10pment program � whi ch � a s  you can s e e , runs 

1 8  through early 1 9 8 4 . That program w i l l  gene rat e a con s i de rab 

1 9  amount of docume nt at ion , whi ch would b e  s ubmi t t e d  through 

20 the Admini s t rat ion to Congre s s . Any further work b ey ond 

21 this predeve 1 0pment or s t udy phas e would requ ire � ongre s s ion 1 

22 approval . Again it would also require go ing t h rough the 

23 Admini s t rat i on ch anne l s  o f  the Office of r1anagement and 

24 Budget , and up through the Hh i t e  Hous e . Ok ay . 

25 The p redeve 10pment p lan o f  progr am i t s e l f  is b roken 
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into many component s .  The one we are concerned with 

revolves around the phase one decis ion and the programat i c  

EIS . Now , based on the de c i s ion that come s out of this 

phas e , wh i ch the programat ic EIS wi ll b e  package d with wh at 

we call a de cis ion pack age , an ac t i on memoranda that will 

b e  sent up through the Dep artment of Energy . 

Based up on that de cis ion , we will then s cope this 

second phas e , whi ch begins in lat e ' 8 1 int o ' 8 2 ,  of the 

predeve lopment program . The b as i c  elements will rema in , 

but they will b e  s coped t o  fit with the de c i s ion that should 

come out " sometime in 1 9 8 1 .  

Finally , again that de cis ion that we are de aling 

with is the b as i c  de c i s ion of should the NOSR ' s  in Co lorado 

1 4  be deve loped a t  a l l ?  I f  so , i n  what manner should they b e  

1 5  deve loped? For e xamp le , le ase , j o int vent ure , government 

1 6  venture , GOeO o r  ut i lity-type vent ure . 

1 7  S o  I hope that gi ves you a lit t le bet ter perspect ive 

18 of how the EIS fit s in with the DOE policy mak ing . 

1 9  Now I wou ld like t o  turn it b ack to Jack , and we 

20 can get on with the bus ine s s  at hand , which is to re ceive 

21  your comment s . Thank you . 

22 MR . O ' BRIEN : I don ' t  think we had a s ign-in sheet 

23 fo r those of you who wish to make a present ation or gi ve 

24 comments t oday . So at this time I would ask those of you 

25 who do wish to comment to rai se your hands , and I will then 
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c a l l  up on you . 

We have the t rave l ling mi c rophones we w i l l  b ring 

t o  y ou .  P lease , ident i fy yours e l f  and who you repre s ent , 

i f  anyb ody o ther than yours e l f , j us t  for our re c o rds , p le ase . 

The fir s t  gen t leman here ? 

TED NATI ON : My name is Ted Nat i on .  I repre s e nt 

7 the Two Rivers Cit izens As s o c i at ion o f  the G rand Jun c t i on 

8 are a .  I have a rather ext ens ive comment , s o  I don ' t  know 

9 whether it ' s  b e s t  t o  do it here , b ut I will t ry .  

1 0  I have re viewe d your do c ument and found i t  we ak in 

1 1  de s ign and woe ful ly inade quate in i t s  t re atme nt o f  t he 

1 2  chosen alternat ives . Howe ver , e ve n  within the s e  s erious 

13 limi t at i ons , your draft EIS c le arly shows that the c ons e r-

1 4  vat i on alternat ive is infinite ly s uperior t o  any o f  the 

15  oil shale alte rnative s , b ot h  from an environment a l  and 

1 6  s o c i o-e conomi c s t andpoint . I n  fact , the conservat ion 

1 7  alternat i ve is rap idly b e ing imp lemented b y  the market as 

18 cons ume rs p urchas e light er we igh t and more fue l -e ffi c ient 

1 9  cars , and fue l imp ort s cont inue t o  drop drama t i c a l ly without 

20 any app reciab le increase in dome s t i c  p roduc t i on . 

21  The s cope for c ont inue d incre as es in e ff i c iency 

22 remain drama-t i c , Roweve r .  The p as s e nger car , fl�!'t:-: s t i l l  

23 ave rage s in the 15 mi le per hour range , or 15 mi le per ga l l o  

24 range , with 30 mi le s per ga l lon common in newe r fue l-e ffi-

25 cient veh i c le s , and 70 t o  80 mi le s p e r  ga l lon b e ing att ained 
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i n  s ome re s e ar c h  v e h i c l e s . � h e  t r abe dy i s  t h a t  the Ame r c i an 

2 aut o i n d us t ry an d w orke�s are s u f fe r i ng s u c h  d r ama t i c  di s -

3 l o c a t i on wh i le t h e  fe deral government p ours re s ources int o 

4 r i s ky � unt ried t e chno logi e s  like o i l  shale rather t han int o 

5 as s i s t ing t he deve lopment o f  dome s t i c  fue l -e ffi c i ent veh i c les 

6 and dwe l lings . 

7 The s c op e for c o s t -e ffe c t i ve energy e ffi c i ency 

8 improvements is  we l l  document e d . �fuether one ch o s e s  t o  

9 a c c e p t  the more dramat i c  s t ud i e s  s uch as G e ra l d  Le ach ' s  

1 0  � Low Ene rgy Fut ure for the Unit e d  Kingdom � or more conser-

1 1  vat i ve s t udies s u ch as the Harvard Bus ine s s  S choo l s t udy � 

1 2  it  is  c lear that there is  drama t i c  room for imp roveme nt s  

1 3  i n  ene rgy e ffi ciency t h a t  are cheape r �  fa s t e r  and more 

1 4  environme n t a l ly benign than o i l  shale , and are s o c i a l ly 

1 5  produc t i ve rather than d i s ruptive . 

1 6  Ene rgy use proj e c t ions continue t o  fa l l . S ix y e ars 

1 7  ago the ene rgy companies and t h e  fe deral age n c i e s  were 

18  p re d i c t i ng ene rgy use in the year 2 0 0 0  of 190 q uads or more , 

1 9  wh i le e n d  use ana ly s is w a s  y ie ld ing r e s u l t s  i n  the 12 4 q uad 

20 range . Now the energy companie s  and fe deral agen c i e s  are 

2 1  down t o  1 2 4  q uads or le s s , and e n d  us e ana ly s i s  is  y ie lding 

22 e s t imates of 7 5  q uads t o  6 3  quads . 

23 A l l  of t h i s  leads me b a c k  t o  the weakne s s e s  in y our 

r M  2- 1 ( A )  
25 

s t udy . The cons e rvat i on alt ernat ive chos en was only one of 

many , and the imp li cat i on was left that a l l  a l t e rnat ive s  wer 
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needed rather t h an ex amining t h e  v a s t  s c ope o f  s avings 

2 avai lab le in ene rgy e f f i c iency i nve s tme n t s  and t h e i r  e c onomi c , 

3 s o c i a l  and envi ronmental c o s t s  ve rs us o i l  shale . In o t h e r  

4 words , h ow many b i l l i ons could b e  inve s t e d  in ene rgy e ff i -

5 c i en c y , p art i c ularly wh ere it s ave d l i quid fue ls or fue l 

6 that c an b e  e as i ly s ub st i t ut e d  fo r liquid fue ls in s ome 

7 app l i c at i on s  b e fore t h e s e  inve s t ment s ceas ed t o  b e  c o s t  

8 e ffe ct ive again s t  oi l shale? Many s t udies indi c a t e  the 

9 s cope o f  s uch c o s t  e ffe c t ive inve s tme nt s are in the hundreds 

10  o f  b i l l i ons o f  do l lars b e fore cons idering e nvi ronme nt a l  and 

1 1  s o c i al e ffe c t s . 

1 2  Your t re atment of b i omas s conve rs ion a l s o  s uffe rs 

1 3  s imi l i ar we akne s s  in i t s  l im i t e d  s c ope . Howeve r ,  a more 

1 4  s e rious de fe c t  o c c urs as a re s ult o f  the rep ort · s  tendency 

1 5  t o  t re a t  a l l  imp ac t s  a s  equal without regard t o  de gree . 

1 6  For inst ance , one 3 , 6 0 0  B P D  ethano l p lant lo c at e d  i n  a 

1 7  Midwe s t  farm community migh t  very we l l  b e  s o c i a l ly b e ne f i c i a  

1 8  by adding moderate ly to t h e  j ob b a s e , making t he c ommunity 

19 more e ne rgy indep ende n t , et cet era . Such fa c i li t ies c o uld 

20 b e  s c at te re d  over a wide are a  in t he M i dw e s t  and Sout h e as t 

2 1  without s erious s o c ial d i s rup t ion . 

22 O i l  s h a le , on the other hand , w i l l  b e  produced in 

n a s p ars e ly populat e d , c onfined region o f  W e s t ern Co lorado 

24 and east e rn Ut ah . In reality , mo st of t he ear ly produ c t i on 

25 w i l l  t ake p lace in a 5 0  mi le by 5 0  mi le region known as the 
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22- 1 ( C )  

22- 1 ( 0 )  

P i cean c e  Creek B a s in . Here a rap id e xp ans ion of the 

population b e y ond ten t o  15 , 0 0 0  peop le w i l l  have maj or 

s o ci o -e c onom i c  and environment al cons equence s .  

1 7  

2 

3 

4 

5 

By far the mo s t  s erious we akne s s o f  the dr aft E I S  

i s  i t s  shoddy t re atment o f  t h e  imp ac t s  of the indus t ry upon 

6 our communit i e s  and e nvironment . Almo s t  a l l  d i s c us s i on o f  

7 s o c io-e conomi c imp a c t s  compare l ong-t e rm t ot al t ax re venues 

8 with per-y e ar expens e s  for infras t ru c t ure and human 

9 s e rvice s . Th i s  long-t erm t reatment , rather than looking at 

1 0  the short -t e rm p rob lem� wh i ch are the mo s t  s erious p rob lems 

1 1  for the c ommuni ty , i s  a s e r ious we aknes s  in i t s e l f . More 

1 2  import ant ly , howe ve r ,  i s  the fai lure t o  focus o n  t h e  human 

1 3  imp act s . Where i s  the d is cu s s i on o f  inf lat i onary imp a c t s  on 

1 4  a l l  current re s i dent s ?  Whe re i s  the d i s cus s ion of the 

1 5  

1 6  

alienat ion that w i l l  t ake p lace ? What are the c os t s  as s igne 

for the e lderly wh o wi l l  no longe r be ab le to afford to l ive 

1 7  in the i r  own communit ie s ?  Wh at about the incre a s e d  c r ime 

1 8  and alchoholism that a c c omp anies s uch growt h ?  S o c i o -e c onomic 

1 9  imp a c t s  are not j us t  a numb ers game . They invo lve peop le . 

20 They invo lve us . 

21 Ut i li t i e s  are hardly ment i one d . Howe ver , any of 

22 us fami l i ar with the s ubj e ct know the imp ac t s  on e le c t r i c a l  

23 s up p li e s  alone wi l l  b e  mas s ive and are alre ady threatening 

24 c ommun i t ie s  a l l ove r the We s t ern S lope . We also are aware 

25 that new fa ci l i t i e s  c o s t  a gre at deal mo re than t hey u s e d  t o . 
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The marginal c o s t s  o f  new e l e c t r i c g e n e r a t ing c ap a c i t y  i s  

e s t imat ed t o  b e  b e t we e n  6 . 5  and 8 . 5  c e n t s  p e r  k i low a t t  h o u r . 

Current charge s t o  re s i dent ial cust ome rs are in the 4 . 5  t o  

five cent per ki l owatt hour range . 

Every p l ant and transmi s s ion line that is bui lt ge t s  

added t o  t h e  rate b a s e  and current users see t h e i r  b i l l s  

c l imb t o  s ub s idi se n e w  growth and new industries that many 

of them don ' t  want in the firs t p lace . The environmental 

c onsequences of such ut i l ity deve lopme nt is als o s e vere . 

As many as e ight new 20 0 -megowat t p lant s may b e  built at 

1 1  Lorna and De l t a  over t he next few de cade s . The Grand Val ley 

1 2  area i s  already a non�comp liant air q uality reg i on with 

1 3  serious air inversions i n  the winter . What w i l l  b e  the 

1 4  cons equenc e s  o f  one , two or fbur s uch fac i li t i e s  near Loma ? 

1 5  S imi l arly , t ransmi s s ion lines are p lanned from 

1 6  Ri fle , ove r the end o f  Grand Me s a ,  down the Nort h Fork Val le 

1 7  ove r  t he Uncomp ahgre P late au , through Do lore s , winding up 

1 8  i n  San Juan , New Hexi co . i1hat are t h e  environmental and 

1 9  quality of l i fe cons equences of s uch maj or act ivit y ?  

� I re alize y our report is not de s igne d t o  deal with 

21 the t o t a l  indus t ry imp a ct , b ut that is the prob lem . Here is 

22 another de c i s i on do cument t ry ing t o  tre at t he imp acts p i e ce -

23 me al , wh i le our are a face s  a fe de rally-mandated and s ub s i d i z  d 

24 e xp ansion o f  t he indus t ry t o  4 0 0 , 0 0 0  b arre ls p e r  day by 1 9 9 0  

25 without any comp rehens ive s t udy of re gi onal impact s on 
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commun i t i e s  o r  envi ronment . 

S imi l a rly � there i s  no d i s c u s s i on of t he down -s i de 

e ffe c t s  on our re gi on i f  the indust ry ge t s  underway � p ro ve s  

une conomi c agains t alternat ive s � o r  te chni c a l ly unfe as i b le � 

and c o l lap s e s . The c omp anies have fe deral guarant e e s � b ut 

our c ommuni t i e s  don ' t . vIe wi l l  be le ft with mort gage d 

c ommuni t i e s  with p e rhap s thou s ands o f  unemp loy e d  p e o p l e . 

The re s u lting s lump could b e  many t ime s wore e than the up s 

and downs that have o c c urre d in the go ve rnme nt -s t imulat e d  

uranium indus t ry � b e cause t h e  t radi t i onal e c onom i c  b as e  w i l l  

b e  smal ler and , r e l a t i ve t o  the indus t ry , much sma l le r . 

I s t rongly urge that the fe deral go ve rnme nt adopt 

the no act i on alt ernat ive on NOSR-l and 3 ,  no mat t e r  what 

happens with the other p roj e c t s  now unde rway . Al low us t o  

ga in s ome e xp e rience w i th the c on s equence s o f  the sma l le s t  

p o s s ib le comme r c i al s c ale ind us t ry b e fore s t imulat ing a c t ivit 

even more . C oncentrate y o ur e f fort s on the much more 

produc t i ve and b enign inve s t ments in energy e ffi c i ency and 

renewab le re s o urce s .  

G e nt leme n , we don ' t  have an energy shortage , only 

a shortage of cheap ene rgy . C e rt ainly o i l  shale . is not a 

che ap s ource . Th ank y o u . 

JACK O ' BRIEN : Now � are there any othe r comment s 

from the audience ? 

LAHRENCE ZUCKERHAN : Hy name i s  Lawrence Zuckerman . 
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I ' m work ing o n  a grant for the Nat i onal Wi ld li fe Fede rat ion 

in the P arachut e Creek are a , and am a l s o  a P h  D s t udent at 

the Co lorado s t ate Univers ity . 

1:Th at I see in y our b e ginning pro p o s a l  here , I don ' t  

see a ment i on of a thre at ened fish which i s  c las s i fie d b y  

t h e  S t ate o f  Co lorad o , the Co lorado River Cut throat , whi ch 

i s  s almo c larki p luridus . There are known populat i ons in 

the North Wat er C reek and East Fork of P arachut e Creek . 

I want t o  know i f  anyb ody i s  going t o  look at the 

p lans , s ee what k ind of imp acts and any k ind o f  mi tigation 

that c an b e  done c oncerning t h i s  threatened fish . 

That ' s  ab out i t , thank you . 

MR . O ' BRIEN : Thank you , s ir . 

Any further comment ? Would y ou l ike t o  --

!1R . SI LAWSKY : Let me re s p ond to that one last 

16  que s t i on . Right now we are pre t ty much right at the 

1 7  beginning o f  a ve ry ext ens ive environment a l  s urvey o f  t he 

1 8  NOSR-I lands . Th i s  environment a l  s urvey inc lude s de t ai le d  

19 inve s t igat i ons of air quali�y , water re source s , both unde r-

20 ground and ab ove groun d ; anima l l i fe , p lan t  life , and a l l  

2 1  t he other at tendant comp onent s  o f  a fu l l - s c a le environment a l  

22 s urvey . 

23 r�o s t  imp o rt ant ly , this s p e c i e s  o f  fish y ou ment i one d 

24 would c e rtainly be , you know , s urve y e d  i f  the de c i s i on is 

25 made t o  d� ve lop the re s e rve s , at wh i ch t ime a s it e -s pe c i f i c  
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environment a l  imp a c t  st at eme nt wou l d  have t o  b e  de ve lope d .  

But I would j u st l ike t o , you know , emph as i ze again that we 

are r ight at the beginning phas e s  of a ful l-s cale environ­

mental b ackground survey o f  NOSR lands . So we ap pre c iate 

your b ringing : :  to our at t ent i on the e x i s tence of this 

6 s p e c i e s . I ' m s ure i t  w i l l  b e  inc luded in the dat a that we 

7 

8 

9 

1 0  

1 1  

de ve lop . 

r<1R . 0 '  BRIEN : Are there any further c omment s from 

t h e  audience ? Any que s t i ons ? 

We l l , we have the aft e rnoon unt i l  five o ' c lo c k . 

TED NATI ON : vfuy did you change the t ime of your 

1 2  mee t ing from s e ve n  o ' c lo c k  t o  t h e  middle o f  the aft erno on 

1 3  when the working p e o p le were busy ?  

1 4  MR . O ' BRIEN : P ardon me , wi ll you p le a s e  as k y our 

1 5  que s t i on again? 

1 6  TED NATION : I want ed t o  know why you change d the 

1 7  t ime o f  y o ur meet ing from s e ven 0 ' c lo ck at nigh t  t o  the 

1 8  middle of t h e  aft e rnoon when i t . ' s ve ry d i fficult for working 

19  p e op le t o  at tend . 

20 MR . O ' BRIEN : The o ffi c i a l  pub li c at i on c ame out with 

21 the aft e rnoon t ime . 

22 We l l ,  the me et ing will remain open this aft erno on 

23 unt i l  f ive o ' c lo ck for any of thos e of you who wish to make 

24 furthe r c ommen t  or for d i s cus s i on .  The p anel will be avai l -

25 ab le for- dis ous s ions with any b ody . 

22-22 



2 2  

Again i f  y ou wan� t h e  addre s s  for Ge t t inG t h e  

informat i on from this me et ing o r  for Ge t t inc c o p i e s  o t  : h e  

3 final E I S , I would s UG ge s t  you Ce t w i t h  �'r . � i law3ky and 

4 Be t h i s  addre s s  s o  y ou c an c ont a c t  him . 

5 S o  we are in a s t and down p o s i t ion . The me e t ing 

6 is  not adj ourne d . We are open unt i l  five o ' c l o c k  t h i s  

7 a ft e rnoon . 

8 Thank you a l l  for cornin� . I f  you h ave any further 

9 word you want t o  give us , p le as e  get it to us b y  the 

1 0  Novemb er 2 8th date . W e  want t o  h ave y our ideas and your 

1 1  con cerns inc luded in th is EIS . Th ank you ve ry mu ch . 

1 2  ( The h e arine was re ce s s e d  a t  2 : 4 5 p . m . ) 

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  
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RESPONSE SET 22  

22-1A The con servati on a l ternati ve was chosen to repre sent the wi de 

range of conservati on opt i ons ava i l abl e to the country .  I n  fact , 
i t  i s  one of the cl eanest of s uch opti ons , d i rectly reduci ng pol l u­
t i on wi thout provi d i n g  any of i ts own , such  as wou l d a mass  trans i t  
opti on . 

The E I S  object i ve i s  to eval uate and compare the impacts of  

l i q u i d  fuel  a l ternati ves ,  a nd  not  to  set  pr i ori t i es o n  nat i ona l  
energy opti ons . As a representati ve case , the  conservati on opt i on 
sel ected for compari son i s  cons i dered  to be a very favorab l e exampl e .  

Al l i mpacts are treated as equa l  i n  terms of i ncl u d i n g  quan t i ta-

t i ve estimates of  a l l the  ava i l abl e fi rst-order , or  d i rect , i mpacts 
as the bas i s  for compari son . The comment referr i ng  to the " s hoddy 
treatment of the impacts of the i ndustry upon our  commun i t i es 
and envi ronment "  i dent i fi es second-order soci oeconomi c impacts . 
These a re ,  of course , very i mportant , as a re n umerous  other s econd­
order impacts of a l l k i nds , depend ing  on the i nterests of the 
commenter . The fi rst-orde r ,  or d i rect , soc i oeconom i c impacts a re 
provi ded i n  the document as  the bas i s  for compari son , and these do 
refl ect the rel ati ve prob l ems , a l though not as v i vi d ly  a s  woul d the 
h i gher order i mpacts . 

22- 1 B  Whi l e  the l evel o f  deta i l o f  the di scus s i on o f  fi s ca l  impact 
i s s ues i n  the E I S  i s  somewhat genera l , we bel i eve that the import­
tant factors , both l ong and s hort term,  were d i s cussed at a l evel 
adequate for th i s programmati c  document . A more comprehens i ve 
exami nati on of s uch i ss ues  i s  premature at  th i s  t ime because the 
i nformati on upon wh i ch a deta i l ed analys i s  of front-end f inanc ing  
requ i rements must  be  based i s  not yet a va i l abl e and a di scus s i on 
of s peci fi c amounts of such  requ i rements woul d be mean i ng l ess wi thout 
such a deta i l ed ana lys i s .  
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22- 1C The soc i o l og i ca l  i mpacts res u l t i ng from the deve l opment o f  
o i l s ha l e are typi ca l  o f  l abor- i n ten s i ve energy projects . The 

rap i d i n fl ux of popu l at i on  i nto a rural area c reates major  
changes i n  both t he  soc i a l a nd  econom i c  env i ronments . The i ncrease 
i n  popu l a t i o n  a l s o  i ncreases  the demand for hous i ng , goods and  
servi ces wh i ch'  typ i ca l l y  res u l ts i n  rap i d  i n fl a t i on . Peop l e  on  

l ow o r  f i xed i ncomes a re part i cu l ar ly  i mpacted by the r i se  i n  
pr i ces . Commun i ti es i n  the  o i l  s ha l e reg i on are a l ready exper i en c i n g  
many o f  the boomtown effects a s soc i ated wi th energy deve l opment .  
The cr ime rate i n creases even more rap i dl y  than the popu l a t i o n  
growth , d i vorces i ncrease ,  a n d  many new and  l ong-term res i dents 
s uffer the s tresses of  a commun i ty undergoi n g  rap i d  changes . 

I t  i s  poss i b l e that the NOSR proj ect wi l l  a ffect the abso l ute 

l eve l o f  s uc h  i mpacts i n  the  reg i on .  However ,  to s uggest , as  
the  comment apparentl y doe s , that  the  NOSR p roject wi l l  s i gn i fi ­
cant ly  a l ter the nature o f  soc i a l  i mpacts assoc i ated wi th l arge­
sca l e energy devel opmen t  i n  the reg i on 1S to i gn ore the pre-ex i s t i ng  
devel opment whi ch i s  a l ready occurr i ng  i n  the  Pi ceance Ba s i n ,  pri o r  

to the  i n i t i at i on  o f  the NOS R proj ect . 

22- 10 Deta i l ed and reg i ona l  i ndustri a l  i mpacts svch as  these were not 

cons i dered appropri ate for a conceptua l  d i scus s i on s u ch as  was 
contempl ated by the E I S ,  as the  comment  surmi ses . 

2 2 - 1 E  The  i ss ue pre sen ted by th i s comment ,  that o f  the  r i s k  of  

col l apse  of the o i l s ha l e  i ndustry ,  i s  one wh i ch i s  c l earl y 
beyond the  scope of  ana lys i s  of  the  EI S ,  as  i t  i nvol ves quest i ons  

o f  i nternati onal  deman d  for the product  of  the project--name 1 y  s ha l e 
o i l . However ,  the  project ' s  fundamenta l  purpos e  i s  to en s u re a 1 0ng­
term fl ow of  o i l wh i ch i s  i ndependent o f  nat i ona l  and i nternati ona l  
con d i t i on s  and c i rcumstances wh i ch mi ght  otherwi s e  i n terrupt that fl ow . 
Therefore , and because the project i s  supported by a l ong-term n eed 
for a defense-based fuel s uppl y ,  rather t han  the  short-term 

vagari es  o f  the pri vate marke t ,  the certa i nty of  cont i n uous 
product i on unde r  the NOSR deve l opment a l ternati ves may be somewhat 
greater than under a stri ct ly  pri vate o i l s h a l e devel opment . 
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22-2  On-s i te data from a recent endangered spec i e s  s urvey have 

been i nc l uded i n  the a ffected envi ronment secti on for NOSR 1 .  
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1 PROCEEDINGS 

2 MR . O ' BRIEN : Good a f ternoon , Ladi es  and 

2 

3 Gent lemen , and we l come . My name i s  Jack O ' Brien , and I am the 

4 moderator for th is a f ternoon ' s  mee t ing . I am a l s o  the 

5 reg ional environmental coordina tor for DOE , and I work with 

6 the S p e c i a l  Proj e c t  Office  in Denver , which is  res pons ible for 

7 manag ing the Pha s e  One Surface O i l  Shale Demons tra tion Proj e c t .  

8 Jo ining me on today ' s  p anel are Lee Brennan , 

9 Deputy Dire c tor o f  the Office o f  Naval Pe tro l eum and O i l  Sha l e  

10  Res erve ; B i l l  Goode , Environmen ta l i s t ,  Office of the Ass is tant 

1 1  Se cre t ary for Res ource App l i ca t i ons ; Don S i l aws ky , Environ-

12 menta l i s t  for the Nava l Oil Shale Res erves , . and Mike Fo s di ck , 

13 Di re c tor of Eng ineering for the Nava l Pe tro leum and O i l  Sha l e  

14 Re s e rves in Casp er , Wyoming . 

15 The Dep artment of Energy , DOE , has prepared a 

1 6  dra f t  envornmental imp a c t  s t atemen t  in a c cordanc e  wi th the 

1 7  Nat iona l Environmental P o l i cy Ac t i n  order to a s s e s s  the 

18 environmental imp a c t  of propos e d  po l i cy op t ions to develop the 

19 5 5 , 000  a cre Nava l O i l  Shale Res erves , wh i ch I wi l l  re fer to 

20 hereafter as NOSR , N-O - S - R ,  near Rifl e , Colorado . 

2 1  NOSR o i l  development p o l icy op tions inc lude : 

22 (A) Leas ing l arge parce l s  to indus try , ( B )  Jo int government ! 

23 indus try ventures , ( C )  Government - owned- contrac tor- opera ted , 

24 GOCO , ventures , and (D) quas i - ut i l i ty ventures .  

25 Of  cours e , the law requires the Pres i dent and 
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1 the Congre s s  to approve any a c ti on tha t  DOE propo s es . 

2 Commer c i a l  s ca l e  p roduct ion is  fores een , 

3 r ang ing froIT. one 5 0 , 0 0 0  b arrel p er day fac i l i ty to  s evera l  

4 fac i l i t i e s  p r o ducing up to 2 0 0 , 0 0 0  barr els  p er day , whi ch i s  

5 current ly viewed a s  the maximum p o ten t i a l  from the NOS R- l and 

6 NOSR- 3 o i l  shale r e s e rves . At this  maximum p ro duc ti on rate , 

7 the recoverab le  r e s e rve s o f  h igh- grade o i l  sha le  from NOSR- l 

8 and 3 would be exhaus ted in app roximat e ly 2 5  y e ars . 

9 Thi s  mee t ing today is  the third s tep in the 

1 0  dep artmen t ' s  E I S  pro c es s . The firs t invo lved DOE - c onduc ted 

1 1  p ub l i c  E I S  s cop ing mee t ings in b o th Grand Junc tion and Denver 

1 2  o n  February 5 and 7 i n  1 9 8 0 . The s e cond s tep was a pub l i c a t ion 

13 in S ep tember of thi s  year of the draft programmat i c  E I S . 

14  The four th s tep wi l l  be  p ub l i c ation o f  a 

1 5  f inal E I S , fol lowed b y  the final s tep o f  pub l is h ing a record 

16  of the de c i s i on . 

17 The p ub l i c  is invited to s ubmi t  wri t ten 

18 comments or sugge s t i ons for the c ons i dera tion by DOE in the 

19 p rep arat i on o f  the fina l E I S , a s  we l l  as to p a r t ic ip a te in any 

20 of the mee tings , inc luding thi s  one thi s  a fternoon . Input from 

21  the se  mee t ings will  a s s i s t  DOE in  prepar ing the  f inal E I S . 

22 The wri tten c omments s houl d b e  r e c e ived at  DOE 

23 by No vember 2 8 , 1 9 80 , to ensure c ons i deration in the prepara-

24 t ion o f  the final E I S .  

25 The p ub l i c  mee t ings are s chedu l e d  - - we h e l d  
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4 

1 the day b e fore y e s te rday in Grand Junc t ion . We are ho l ding 

2 this one thi s a f ternoon , and there wi l l  be another one here a t  

3 thi s s ame l o c a t ion tonight a t  7 : 00 o ' c l o ck .  

4 A l l  c omments  s houl d be s ent  to , and I wi l l  

5 r e ad thi s r a ther s lowly s o  tha t  you c an t ake down the addres s , 

6 Don a l d  S i l awsky , S - i - l - a-w- s -k - y , Environment a l  Proj e c t  

7 Manage r ,  Naval P e tro leum and Oi l Shale Res erves , U .  S .  Dep a r t -

S men t  o f  Ene rgy , 1 2 th and Penns ylvani a ,  N . W  . •  Mai l  Code RA- 3 344 , 

9 Was hing t on ,  D . C .  2046 1 .  

10 Mr . S i l avlsky c apt a l s o  be reached by phone a t  

1 1  are a  code 2 02 - 6 3 3- 8 6 4 1 . 

12 If you didn ' t  get tha t  addr e s s  and want i t , 

13 p l ease s e e  ei ther Mr . S i lawsky o r  mys e l f  after the mee t ing . 

14 Congr e s s  g ave the Dep artment o f  Ener8Y contro l 

1 5  over the Naval O i l  Sha le  Res erves i n  1 9 7 7 . DOE h a s  s ince 

16 been inve s t igating t he po ten t i a l  to deve lop a l arge - s ca l e  mine 

1 7  and p ro du c t i on faci l ity  there as a me ans o f  increas ing the 

18 na t ion ' s  s upply o f  dome s t i c  fue ls . 

19 NOSR- l and 3 wer e wi thdrawn for the Navy by 

20 executive order in 19 1 6  and 1 9 24  a s  p o ten t i a l  res erves o f  

2 1  mi l i t ary fue l s . In 1 9 6 2 , Pub l i c  Law 8 7 - 7 9 6  g ave the S e cre t ary 

22 o f  the Navy the s ame au tho r i t y  to deve lop the NOSR ' s  as he had 

23 for the Nava l P e t r o l eum Re s erves . In 1 9 7 7 , Pub l i c  Law 9 5 - 9 1  

24 t r ans ferred the j ur i s di c tion over the Naval P e tro l eum and Oi l 

25 Shale  Re s e rves from the Navy to the Department of Energy . 
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1 

2 

S t emming from the incre as ed  awarene s s  o f  

dome s t i c  produc t i on needs whi ch resulted from the Arab o i l  

3 embargo o f  1 9 7 3- 74 ,  a mul t i -year predeve lopment p l an for NOSR- l 

4 and 3 was prepared by the Navy and submi t t e d  to  Congre s s . Thi s  

5 p lan was approved in 1 9 7 7 .  

6 The ini t i a l  obj e c t ive o f  the p l an was t o  as s es s  

7 the o i l  shale and water res ources  o f  NOSR- l and 3 ,  deve lop 

8 environmental b a s e l ine dat a  and de termine the mo s t  sui t ab le 

9 deve l opment s cenarios for the NOSR - l  and 3 res ources . The 

1 0  g o a l  o f  thi s  1 9 7 7  p lan was t o  prepare a mas ter p l an for govern-

1 1  ment deve l opmen t o f  commercial  s cale  faci l i t i e s  on NOSR- l and 3 

12  In l ate 1 9 7 8 ,  the p l an was divi ded by DOE into 

13 two phases . The fir s t  i s  an environment a l  bas e l ine de termina-

14 t i on as we l l  as a res ource and t e chno l ogy as s es sment , both t o  

1 5  b e  comp l e t ed i n  l a t e  1 9 8 1 . The s e cond i s  an environmental  

16 imp a c t  analys i s  and an environmental imp act  s tatement wi th a 

17  requis i te sup p o r t ing pre l iminary engineer ing for a s i te 

1 8  s pe ci f i c  commer ci al- s cale fac i l i ty .  

19  Phas e s  One and Two s erve to ma intain the 

20 momentum and t ime line s s  o f  al l o f  the deve lopment o p t i ons o f  

2 1  leas ing , j o in t ventures or deve lopment faci l it i e s  under any 

22 contingenci e s . 

23 The draft E I S  des cribed in thi s  no t i ce wi l l  us e 

24 information deve loped in Phas e One and in DOE ' s  overal l  o i l  

25 sha l e  program t o  dis cus s the imp acts  o f  var ious p o l i cy o p t i ons 
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1 to deve lop NOSR- l and 3 in Col orado . 

2 The funds to deve lop the NOSR ' s  under the 

3 s evera l p o l i cy op t i ons cons i dered have not yet  b een authori zed 

4 by Congre s s . Th e E IS wh i ch we are d i s cus s ing to day wi l l  b e  

5 inc luded in any DOE recommendation to Congre s s  for NOSR 

6 

7 

deve lopmen t .  

Curren t ly , there are two maj or heating , tha t 

8 i s , re tor t ing , p roce s s e s  deve loped by indus try to p ro duce o i l  

9 from shale , surface an d mo dified in s i tu .  Bo th invo lve the 

10 s te p s  of mining , extr a c t i on and upgrading to s ome degree . 

1 1  Transportat ion o f  the s ha le o i l  from the s i te  t o  a refinery 

12 market is the las t  maj or s tep . 

13 A 5 0 , 00 0  barre l per day surface retorting 

14 fac i l i ty produc ing upgrade d  o i l  from 3 0 - gal lon per- ton _ _  

I S  tha t ' s  high- grade oil  s hale  -- wi l l  requiring the mining and 

16  crushing o f  about 70 , 0 0 0  t ons  per day o f  oil s hale . About 

17 85 percent of th i s  tonnage mus t be dispo s e d  of on the surface 

18 as s pent sha le . It may be p o s s ib l e , however , to re turn a large 

19 por t ion of spent  shale to the underground rooms . 

20 In the mo dified in s i tu proces s ,  the under-

21  ground , in- p lace proces s ,  2 0  to 40  percent of  each retort 

22 co lumn i s  mine d to create vo i ds . The rema ining rock i s  

23 rubb i l i ze d  and retorted by firing in p l ace . The o i l  shale 

24 or the sha le o i l , ra ther , is then pump ed to the surface . 

25 The re are app roximate ly 17 op t ions avai lab le 
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1 for extr a c t ing o i l  from shale . The s e  fal l broad into the 

7 

2 categori e s  o f  r e t o r t ing , s o lvent process ing and b i o - Ieach ing . 

3 Re tort ing , the mos t  wi dely used me thod , heats 

4 o i l  shale , e i ther in an above - ground ves s e l  or in s i tu ,  to the 

5 tempera ture a t  wh i ch ke rogen , the organic  ma terial wi thin the 

6 ore , i s  de comp o s e d  into gas , condens i b l e  oi l and a s o l i d  

7 res i due . The rate of kerogen res i due i s  high at re tort 

8 t empera ture s  o f  9 0 0  t o  9 5 0  degrees  Fahrenhe i t  and comp l e te 

9 de comp o s i t i on o c curs wi thin a few s econds , or a few minutes . 

10  Produc t charac t e r i s t i c s  are s imi l ar to produc t s  ob tained from 

1 1  thermal cracking and coking o f  p e troleum . 

1 2  Up grading des cribes on- s i t e methods for 

13 improving the flowab i l i ty and the chemical p roper t i e s  of s hale  

14  o i l  and gas . The me thods used  are  commonly pract iced in  the 

15 p e tr o l eum refining indus try during convers i on of p e tr o l eum 

1 6  int o finished p r oduc t s , such as  gas o l ine and die s e l  o i l , but 

1 7  modi f i e d  to accommodate the sp e c i a l  characteri s t i c s  of shal e 

18  o i l . A minimum of upgrading i s  neces s ary t o  tran sp o r t  shale  

19  oil thr ough unheated p ip e l ine s . 

20 The fo l l owing envi ronmen tal  i s sues are among 

2 1  tho s e  addre s s ed i n  the dr a f t  to  E l S . The l i s t  i s  n o t  a l l  

22 inc lus ive , nor was it in t ended to  be a p rede t e rmi na t ion o f  

23 imp ac t s . 

24 

25 

The imp a c t  i s s ue s  are : 

The e f fe c t s  o f  the labor marke t s  resul t ing from 
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1 the deve lopment o f  op t i ons and the e ffects  o f  the r e s u l t ing 

2 labor immigration on local infra s t ructures , 

3 2 .  The effe c t s  o f  the p rop o s e d  deve lopmen t 

4 op t i ons of the commun i t i e s  in Gar f i e l d  and Ri o B l anco Count i es , 

5 Co lo rado , 

6 

7 

8 

on tax b as i s , 

3 .  The e ffects  o f  NOSR deve l opment o p t i ons 

4 .  The general e ffe c t s  of o i l  s hale  mining , 

9 s to rage , d i s p o s a l  and p l an t runoff on s urface and g round wa ter 

10  qua l i ty and on aqua t i c  eco logy , 

1 1  5 .  The general e ffe c t s  o f  the prop o s e d  

12  deve lopment op t i ons on  a i r  qual i ty ,  inc luding the comb ined 

13 effe c t s  wi th o ther maj o r  or p l anned emi s s i on s ources in the 

14 

1 5  

area , 

6 .  The effe c t s  o f  p o tenti a l  acci dents  and 

1 6  p ro duct r e l e a s e s  o n  wa ter s upply and eco logy , 

17  7 .  The effe c t s  of each deve lopment op t i on and 

18  opera t i on on p r e s ent  and future land uses  and on terres trial  

19  e co logy , 

20 8 .  The e ffec ts  o f  deve lopment on local water 

21  r e s ources , inc luding the Co lo rado River , 

22 9 .  The effe c t s  of s pent shale d i s p o s a l , and 

23 1 0 . The e ffe c t s  o f  transp o r t ing the shale o i l  

24 from the s i te to a re fine ry . 

2 5  For each o f  the  four propo s e d  deve lopment 
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1 po l i cy op t i ons , s i gn i fi cant e c onomi c i s sue s  are a l s o  addre s s e d  

2 in detai l . S ome o f  the maj or i s sues for each o f  the op t i ons 

3 are as fo l l ows : 

4 F .  For leas ing maximum p ar c e l  s i ze , royal ty 

5 t e rms , l e a s e  p ayment s chedules , di l i gence requi rements . 

6 For government- indus t ry j o int venture , mix o f  

7 owner ship , inve s tment an d p ayment s chedules . 

8 For GOCO venture s ,  t rea tment o f  s a l e s  and fee 

9 s chedul e s . 

1 0  F o r  quas i -ut i l i ty ventures , government defini -

1 1  t i on and cont ro l o f  rates  o f  earning s . 

12  The final E 1 S  wi l l  examine and comp are the 

13 envi ronmen t al  effec ts  of the NO SR deve l opment po l i cy o p t i ons 

1 4  a s  we l l  as reasonab l e  a l t erna tive s  to  NOSR- l and 3 deve lopment s  

1 5  an d the s e  a l ternat ive s inc lude , numb er one , n o  a c t i on ; number 

16  two , incre a s e d  cons ervation ; numb er three , oil  s hale  deve lopme 

1 7  o n  o ther lands ; numb er four , enhan ced o i l  re covery ; numb er five 

18  outer con t inental  she l f  oil  produc t ion ; numb er s i x , coal  l iqui -

19  fi cation ; numb er seven , tar sands , and numb er e ight , b i omas s  

20 an d al coho l product ion . 

2 1  Now , a l l  in tere s ted  par t i e s  have b e en invi ted 

22 to a t tend the s e  mee tings to submi t comment s  or sugg e s t ions in 

23 conne c t ion with the final E 1 S . Wr i t ten comment s  or sugge s t i ons 

24 may be submi t t e d  in l i eu of or in addi t i on to parti cip ation 

25 at the mee t ing here to day . 
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Tho s e  de s i ring to submi t comments or s ugges t i on 

to be addre s s ed in the final E I S  shoul d s ubmi t them to Mr . 

S i l awsky at the addre s s  g iven previous ly , and ,  remember , we 

mus t h ave them in hand by November 2 8 th . 

Now , tho s e  wi shing to particip a te in the hear­

ing p ro ce s s  wi l l  be ab l e  to do so thi s afternoon . We have two 

p re - s ign-up s , and tho s e  o f  you who wish to give input after tho e 

p eop l e  have been c a l l e d  up on , p lease indi cate by rais ing your 

hand when c a l l e d  up on . 

Th is mee ting wi l l  no t b e  conduc ted as e i ther 

an evi denti ary or an advers ary hearing . Tho s e  who choo s e  to 

make s t atements may no t be cro s s -examine d by o ther s pe akers . 

The members o f  the p ane l may a s k  the sp eakers 

que s t i ons nece s s ary to c l ar i fy any s ta tements made o r  po s i t ions 

advocate d .  

The purp o s e  o f  the mee t ing i s  t o  give you , the 

pub l i c , the oppor tunity to p ar t i cipate in the d e c i s ion-making 

1 8  proces s .  We from DOE are here t o  l i s ten and t o  le arn . 

19  In order to provi de the Dep ar tment o f  Energy 

20 w i th as much informa t i on as po s s ib l e  and as  many vi ews as can 

2 1  reasonably b e  ob tained and t o  provi de intere s ted p e rs ons wi th 

22 equi table opportun i t i e s  to p res ent the ir vi ews , we have adop ted 

23 the fo l l owing gui de l ines . Sp eakers wi l l  be cal led on to tes ti 

24 in the order they s i gn or as they expre s s  the i r  intent to 

25 s p e ak here by rais ing the ir hands when c a l l e d  upon . Shoul d any 
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speaker des ire to  p rovi de addi t i onal  information f o r  the 

record , i t  may be s ubmi t t e d  in wri ting no l a ter than November 

2 8 , 1 9 8 0 . Wri tten comment s  wi l l  b e  cons idered and g iven equal 

weight wi th oral comments . 

A trans crip t o f  the mee ting wi l l  be retained 

by DOE and made avai lab le  for inspec t i on at the Freedom of  

Informat i on Library , Room GA- 1 5 2 ,  Forres ta 1 Bui l ding , 1 0 0 0  

Independence Avenue , N . W . , Washingt on , D . C .  2 0 5 8 5 , b e tween the 

hours of  8 : 00 a . m . and 4 : 30 p . m . , Monday through Friday . 

Up on comp l e t i on o f  the final E I S , i t  wi l l  be 

avai lab l e  a t  DOE and in the pub l i c  l ib rarie s  of Grand Jun c t i on 

and Denver . 

Tho s e  no t des ir ing to  s ubmit comments or  s ugges 

t i ons at t hi s  time but who woul d  l ike to  receive a copy of  the 

1 5  f ina l E I S  when i t  i s  is sue d  should a l s o  no t i fy DOE . Thos e  

1 6  s eeking fur ther informat ion may inquire w i th Mr . S i 1awsky . 

1 7  Al l d i s cus s i ons , c omment s  and que s t ions  sub -

18  mitted  to DOE by November 2 8 , 1 9 8 0 , wi l l  be careful ly cons i dere 

19  in the preparat i on o f  the environment a l  imp a c t  s tatement . 

20 We appr e c i a te your interes t in the pro c e s s  and 

2 1  welcome y o u  to  today ' s  mee t ing , a s  we l l  a s  any future DOE 

22 mee t ings . 

23 I woul d l ike now t o  c a l l up on Lee Brennan t o  

24 d i s cus s s ome spe c i f i c  i s sue s  o f  the dra f t  E I S . Lee ? 

25 MR . BRENNAN : Thank you , Jack . What I woul d  

23- 1 1  



1 2  

1 l ike to do very b r i e f ly i s  j us t  put the imp a c t  s t a tement into 

2 the p r o s p e c t ive o f  where i t  f i t s  into the decis ion pro c e s s  

3 that we are go ing through in DOE on wha t  to do wi th the Nava l 

4 O i l  Shale Res erves , and fo r anyone who is  no t fami l i ar w i th 

5 the p roperty , we have the next l i ght  i s  a map whi ch indicates  

6 the l o c a t ion o f  the NOS R ' s  in C o l o rado , a l it t le to the 

7 no rthwe s t  o f  Ri f le and about 60  mi l e s  to the eas t o f  Grand 

8 

9 

Junc t ion . 

The p rogrammat i c  E I S  that we are working wi th 

1 0  h e re i s  a fundamenta l bui lding b l ock i n  the de c i s ion p ro ces s 

1 1  on how t o  u t i l i z e  the Nava l Oi l Sha l e  Res erve s . Tha t  p r o c e s s  

12  begins  with a gene r i c- type analys is  o f  the  imp a c t s  as s o c i a ted 

13 wi th deve lopment ,  a comp a r i s on o f  tho s e  imp a c t s  with o ther 

14  a l terna t ives for accomp l i s h ing a s imi lar  goal , and then 

15 through thi s informa tion we can i dent i fy the pre ferred 

16 a l terna t ive . 

17 A key part of that analys i s  i s  wha t  we are 

18  here  for  to day , whi ch is  to  gather the  comments from the pub l i c  

1 9  and a l s o  the federa l , l o c a l  and s ta te agenc i e s . 

20 A l s o  to be no ted , the p rogramma t i c  E I S  de a l s  

2 1  with an analys is  o f  imp ac ts o f  the  broad p o l i cy op tions . 

22 Should there be any a c t ion for th c oming out o f  this  ana ly s is 

23 in the de c i s ion that wi l l  corne from i t , we would  then h ave 

24 to move to a s i te  s p e c i f i c  environment a l  imp a c t  s t a tement , 

25 wh i ch would ana l y z e  the impac ts of  the s p e c i fi c  p roj e c t  at a 
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1 s p e c i f i c  s i te . 

1 3  

2 Now , where thi s  f i t s  into a hypo the t i cal , we 

3 have here a hypo the t i c a l  s chedule on a p o s s ib l e  s cenar i o  that 

4 wou l d  end with deve l opment of the Nava l O i l  Shale Re serves , 

5 the p rogrammat i c  E I S  i s  in the firs t part  of the predevelopment 

6 p rogram ,  whi ch i s  right in there , which ends in mi d ' 8 4 .  At 

7 that p o int a l l  the informat i on required in the way o f  techni cal 

8 environment a l , e conomi c and budge t ary wou l d  be pre s ented up 

9 through the exe cu tive branch to  Congr e s s for their review and 

10 approval . 

1 1  Unt i l  congre s s ional app roval were received , 

12 we wou l d  no t move p a s t  this  ini t i a l  s tudy and ana ly s i s  phase  

13 into  the de s i gn , which woul d  take us , as we s ee i t , with at  

14  l e as t a year for that type o f  review , into  the 1 9 8 5  and out 

15 t ime fr ame b e fore we would even begin , we coul d  b e g in with 

16 anything along the l ines  of a des i gn . 

17 The predeve l oprnent program i t s e l f  is broken 

18  into  sever a l  maj or components . Now , we  are at  the , coming up 

19 to the end of what  we wou l d  cons ider the f i r s t  phase of this , 

20 whi ch i s  the de c i s ion phas e on what should we pursue at  the 

2 1  end o f  - - for the s e cond hal f ,  and should  we deve lop the 

22 NOSR ' s ;  if s o , what  me chani sms s hould be ut i l i zed . 

23 Tha t  wi l l  - - that de c i s ion at  the conc lusion 

24 o f  the E I S  when i t ' s  fina l i zed , a de c i s ion p ackage w i l l  be 

25 p r e s ented that wi l l  go up through DOE . That  de c i s i on should be 
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1 forthcoming s omewhere in 1 9 8 1 , and we would then s cope the 

2 s e c ond phas e of  the predeve lopment p rogram around that 

3 de ci s i on .  

4 The maj or elements  seen here in the way o f  

5 environmen tal communi ty imp a c t  analy s i s  and engineering cos t 

6 e s t ima tions wou ld be there . The degree and the ap proach we 

7 wou l d  take for tho s e  e l ements  wi l l  be di c ta t e d  by the de c i s i on 

8 that come s out wi thin the nex t year , and that inc luded in that 

9 dec i s ion i s  sho u l d  the NOSR ' s  be deve loped a t  a l l ; i f  s o , wha t  

1 0  wou l d  be the b e s t me chan i sm t o  d o  this , leas ing , j o int venture , 

1 1  a GOCO o r  wha t ever . 

12  I hop e that provi des a l i t t le bit  o f  c l ar i ty 

13 from where the impac t s t a t ement s  f i t  in the s cheme o f  thing s , 

14 and I wi l l  turn the mee ting b a ck over to Jack , and we c an get  

1 5  o n  wi th the re a l  bus ine s s  a t  hand , whi ch i s  rece iving your 

1 6  comments . Thank you . 

17  t1R . O ' BRIEN : We have two peop l e  who have pre-

18  reg i s tered for this  a f t e rnoon . Our f i r s t  sp eaker wi l l  b e  

19  Rich Ha l l  o f  Uni on Oi l .  

20 I wi l l  ask  you ,  p le a s e , to come up to the 

21 microphone on the t ab le . You can s i t  down , and this way 

22 everybo dy wi l l  be ab le  to hear . 

23 MR . HALL : Good afternoon . I am Richard Ha l l , 

24 As s i s t ant Couns e l  wi th Un ion O i l  Comp any o f  C a l i forni a . I 

25 appre c i a t e  this opp or tunity to appear b e fore you and to share 
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1 5  

1 our views with r e s p e c t  to  the deve l opment of  the Naval O i l  

2 Shale Res erves . 

3 Uni on O i l  C omp any has b e en a p i oneer in the 

4 res earch and p ro duc t ion of  shale o i l . More than 50  years ago , 

5 in the 1 9 2 0 ' s ,  Union firs t began acquiring prop e r ty in the 

6 P ar a chute Creek area of  Garfi e l d  County , C o l orado . We now 

7 own in fee more than 2 0 , 000  acres  of  o i l  shale  l ands and h ave 

8 addi t ional c l a ims on approximate ly the s ame number o f  acre s . 

9 Part  of  Union ' s  h o l ding s are to  the wes t and 

10  adj acent to Uni te d  S ta t e s  Nava l Oil Shale Re serve No . 1 and 

1 1  j ust s outh o f  Co l ony ' s  prop e r ty . The g e o logy and typ e  of  

12  shale depo s i t s  on Uni on ' s  prop e r ty i s  very s imi lar to that  of  

13  the  Naval Oil  Shale Re s erve . Union e s t imat e s  that on its  

14  2 0 , 000  acres  there i s  an exce s s  o f  1 . 6  b i l l i on b arre l s  o f  

1 5  re cove r ab le o i l  ava i l ab le . 

1 6  S t ar t ing i n  the e ar ly 1 94 0 ' s  and continuing 

17 into the early 1 9 5 0 ' s ,  Uni on bui l t  and operated a sma l l  5 0 -

1 8  ton-per- day p i lo t  re tort  a t  i t s  L o s  Ange l e s  re finery . From 

1 9  1 9 5 5  through ' 5 8 ,  Union bui l t  and opera t e d  a re tort  in 

20 P arachute Creek Val l ey , whi ch pro c e s s e d  up to 1 , 2 0 Q  tons o f  

2 1  o re per  day and producing approxima tely 8 0 0  barr e l s  of  shale 

22 o i l  p e r  day . 

23 The c omp any has deve loped te chno logy for 
p�I VCD 

24 tre a t ing the shale �B o i l  s o  i t  can b e  proce s s e d  in a 

25 crude o i l  ref inery . In the f i r s t  c omme r c i a l - s cale  refining of  
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1 Co lora do s ha l e  o i l , over 1 3 , 000 barre l s  o f  shale o i l  were 

1 6  

2 succes s fu l ly proce s s ed into  gas o l ine and o ther produc ts  in a 

3 re finery near Frui t a , Co lorado . 

4 In the l a te 1 9 5 0 ' s ,  Union had ant i c ip a te d  

5 commencing the c omme r c i a l  deve lopmen t o f  i t s  o i l  s ha l e  

6 p roper t ie s . However , the low p r i c e s  o f  wor ld  crude o i l  in 

7 the 1 9 6 0 ' s  forced Union to she lve the p roj e c t . Neverthe l e s s , 

8 Union has continued i t s  res earch and eva luation w i th re s p e c t 

9 to shale  oi l ,  and on October 2 1  o f  this year announced i t s  

10  de c i s ion , in ant i c ip a t i on o f  government finan c i a l  a s s i s tanc e , 

1 1  t o  commence cons truc tion o f  a 5 0 , 0 0 0 - b arre l -per- day s ha l e  

1 2  o i l  produc t i on f a c i l i ty . 

13 In view of the drama t i c  incre a s e  over the las t 

14 few years of foreign c rude o i l  p r i c e s , the unc e r tainty 

15 surrounding the ava i l ab i l i ty of  fore ign crude , and the 

16  enac tment o f  the Energy Se cur ity Act , i t  i s  app arent that 

17 more and more c omp anies wi l l  f o l low Union ' s  lead and s t ar t 

18  commerc i a l - s cale  deve lopment and produc t i on of  shale  o i l . 

19  Wh i l e  the te chno logy and knowledge for the 

20 deve lopment of shale  o i l  has been ava i l ab l e  for s ome t ime , it 

2 1  h a s  only recently been e c onom i c a l ly fea s ib l e  t o  deve lop shale  

22 o i l  on a c omme r c i a l - s i zed  s cale . Therefore , it is anti c i p a t e d  

23 that nume rous comp anie s , ut i l i z ing many di fferent proces s e s , 

24 w i l l s imul t aneous ly upgrade the ir res ear ch and deve lopment 

25 e ffor t s  int o  ful l - s c a l e  comme r c i a l  p roj e c t s . 
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1 7  

1 The Department o f  Energy , in i t s  no t i c e  o f  

2 pub l i c  he aring on the deve lopment p o l i cy op tions w i th respe c t  

3 to Naval O i l  Shale Re s erves in Garf i e l d  Coun ty , s ta t e d  that 

4 there were three dec i s ions to  b e  made wi th respe c t  to  h e l p ing 

5 a t tain the Pres i dent ' s  o i l  s ha l e  p r o duc tion goal o f  400 , 000  

6 b arre ls  per  day by 1 9 90 . The se  de c i s ions were : ( 1 )  Hhe ther 

7 to p romo te  deve lopment o f  o i l  shale on federal  l ands , ( 2 )  I f  

8 the de c i s ion is  to deve lop federal  l and , whe ther to  develop 

9 the Naval Oi l Shal e Re s erves , and ( 3 )  I f  the d e ci s ion i s  to 

10  deve lop tho s e  re s erves , wha t  ins t i tut ional and financial  

1 1  me chani sms shoul d b e  s e l e c te d .  

12  Wi th respe c t  to the  f ir s t  de c i s ion , we  b e l i eve 

13 that the government s ho u l d  promo te deve l opment of o i l  shale 

14 on fede r a l  l ands . In do ing so , it shou l d  s e ek to h ave the 

15  

16  

1 7  

1 8  

. 19 

20 

2 1  

22 

23 

24 

25 

cooperat i on and coordin a t e d  effor ts  o f  a l l  agenc i e s , including , 

for examp le , the Dep artmen t  o f  Interior and EPA , engage d  in 

thi s e f for t . 

The government should f ac i l i ta t e  and exp e di te 

the p ro ce s s  o f  l e a s ing the federa l  l ands , i t  should 

exp e di t ious ly  s e t t l e  exi s ting p a t ent  c l aims , it  should encourag 

l and exchanges  where ne c e s s ary for b e t t er deve lopmen t , i t  

shoul d p r omo te o f f s i t e  dispo s a l  where ne c e s s ary , and i t  should 

coordina t e  and exp e d i t e  the p e rmi t t ing pro cedures  required by 

EPA and o ther agenci e s . 

In de c i ding whe ther to deve lop the Naval O i l  
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1 Shal e  Re s e rve s , it  i s  Uni on ' s  be l i e f  tha t they s houl d  no t b e  

2 deve l oped at  this t ime , but that contingency p l ans should b e  

3 p repare d  for their deve l opmen t when appropr iate . 

4 At the pres ent time , there are no proven 

5 c ommer c i al - s ize  f a c i l i t ie s  exi s t ing for the produ c t ion o f  o i l  

6 s h al e . However , the re c ent e s c a l at i on o f  crude o i l  p r i c e s  

7 and the enac tment of  the Energy S e curity Act have s t imulated 

8 s ever a l  c ompanies , e ach with differing te chno l og i c a l  proce s s e s , 

9 t o  c ommence ac tivi t ie s  for the c ommercia l - s ca l e  deve l opment . 

10  Uni on ' s  pro ce s s  i s  s cheduled to be ons tream 

1 1  a t  a c orrnne r c i a l  produc tion s ca l e  o f  19_ ,_.990 E.<!.;:rE! l s  p e r  day in 

1 2  1 9 8 3 . Addi t iona l  mo dule s  wi l l  be added to jour s chedule to 

13 produce at  a 5 0 , 0 0 0  barre l -per- day rate in 1 9 8 7 . It may be 

1 4  an ti cipated that o ther comp ani e s  wi l l  be f o l l owing s ho r t ly 

15 thereaf ter . 

1 6  Al though Uni on thinks i ts proc e s s  i s  one o f  

1 7  the bes t ,  by the y e ar 1 9 9 0  there s hould b e  l arge - s cale  c ommer-

18 cial deve lopment and produc t i on o f  shale  o i l  by s ever a l  

19  c ompanies us ing d i f ferent te chnolog i e s . I t  i s  not known whi ch , 

20 i f  any , o f  the exi s t ing te chno logies  wi l l  b e  the b e s t  to 

21  uti l i ze t o  obtain maximum produ c t i on from the Nava l Oil Shale 

22 Re s erve s . However , by 1 9 9 0 , or s ho r t ly thereafter , it shoul d 

23 be c l e ar whi ch te chno l og ie s , or a c omb inat i on thereo f ,  wi l l  be 

24 be s t  sui t e d  both envi ronmen t a l ly and technologi c a l l y  for 

25 deve lopment of  the res erves . 
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1 9  

Deve lopment o f  the Naval O i l  Sha le  Res erves 

now might r e s u l t  in the s e lec t i on o f  a l e s s  than b e s t 

te chno l o gy and might diver t  companies  from the deve lopment o f  

o ther o i l  sha l e  l ands . I f  the government were to u t i l i ze the 

Naval O i l  Sha l e  Res erve s  at  this t ime , i t  would not contribute 

to or  expedite  the Pres i dent ' s  o i l  s ha l e  produ c t i on goal o f  

400 , 00 0  barre l s  p e r  day b y  1 9 9 0 .  

I f  and when the de c i s ion i s  made t o  deve lop 

the Naval Oil Shale Res e rve s , it i s  cons idered that the mos t  

e f f i c i en t  and b e s t  way wi l l  b e  by comp���
_�

i
_,,_

e_ . . leas_in� to 

p rivate comp ani es . I t  is  ant i c ipated that p rivate indus try , 

w i th government backing t o  obtain the n e c e s s ary f inan c i a l  

res ource s , wi l l  have t h e  capab i l i ty and the exp e r t i s e  for 

deve l opment in the b e s t practical  manner . Whe ther the 

de c i s ion is to awai t  p roven t e chno l ogy or proceed immediately , 

we b e l i eve p rivate indus t ry i s  b e s t ab l e  t o  respond and p rovi de 

the mos t  t imely and e f f i c i ent deve lopment . 

In summation , i t  i s  recommended tha t the 

Naval O i l  Shale Res erve s not be deve lop e d  at this t ime . 

Ins tead , a l l  admini s t rative and legi s l ative barri ers shoul d b e  

l i fted , cont ingency p lans deve lope d  and the nece s s ary me chani 

put in p l ace to permi t imme diate leas ing o f  the Nava l O i l  

Sha l e  Re s erves to pr ivate companies  when needed . 

Whether the dec i s i on i s  made to deve lop thes e  

res e rves now or  later , Union O i l  Company i s  interes ted in 
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1 s ubmi � �ing _ a prop o s a l  for _ _ i�ve l opment , a t  leas t for the 

2 

2 re tort s i te a t  the head o f  the Eas t Fork o f  P arachute Creek . 

3 This s i t e  i s  adj acen t  to  and comp a t i b l e  with the s i t e  we are 

4 p r e s en t l y  deve lop ing in the Ea s t  Fork o f  Parachute Creek and 

5 can be p r o duced more e ff i c i ently in concert wi th our p roj ec t 

6 ra ther than independent o f  i t . 

7 Thank you . 

B MR .  0 '  BRIEN : Thank you , Mr . Hal l . Are there 

9 any ques t i ons from any o f  the p ane l ?  

10  (There were no que s t ions . )  

1 1  MR .  O ' BRIEN : Our s e cond s p e aker wi l l  be 

12  Anne Vi ckery , repres enting her se l f  as a p r ivate c i t i zen . 

13 MS . VICKERY : My name i s  Anne V i ckery . I am 

14 speaking as a p rivate c i t i zen . I h ave b e en a c t ive in the o i l  

1 5  shale  fi e l d  s ince 1 9 74 - -

16  MR .  O ' BRIEN : Anne , j us t  a moment . Can you 

17 a l l  hear b a ck t here ? Thank you . 

18  MS . VICKERY : and have s erved as Governor 

19 Lamm ' s app o intee to  the O i l  Shale Environmenta l Adv i s o ry 

20 P ane l from 1 9 7 7  to 1 9 7 8 . 

2 1  I woul d  l ike to  c omp l iment DOE o n  three 

22 a s p e c t s  of the dra f t . I t  is short and r e l ative ly easy to  read . 

23 I t  inc lude s a cyc l e  e f f i c iency chart  and i t  examine s cons erva-

24 t ion as one a l ternat ive . I hope this very commendab l e  p a t tern 

25 wi l l  be fo l l owe d in future DOE E IS ' s .  
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1 During the s cop ing mee t ing in Denver on 

2 1  

2 Febru ary 7 ,  1 9 8 0 , Mr . Goo de indi cated that DOE d i d  not  an t i -

3 cipate  the breadth that p eop le  were demanding in the E I S  and 

4 that DOE cons idered thi s t o  b e  a r e l a t ive ly minor proj e c t . 

5 I woul d  l ike to point out tha t  from the p o in t  o f  view o f  

6 c i t i zens o f  the s t ates , this i s  no t a minor p roj e c t .  Ra ther , 

7 i t  i s  the b igge s t  proj e c t  ever t o  be con s i dered in an E I S  in 

8 th is  s ta t e . 

9 The bigge s t  mine in the s tate , C l imax 

10  Mo lyb denum , move s about 48 , 000  tons  o f  raw mater i a l  a day . 

1 1  I t  i s  a gigan t i c  operation . The s i ze o f  the t a i lings ponds 

12 or s l ime p i t s  and the s i z e  of the who le  opera t i on make an 

13  inde l ib l e  imp r e s s ion on anyone who s ees  i t . In contras t ,  

14  C o l ony O i l  Shale prop o s e s  to move 6 6 , 000  tons o f  raw sha l e  

1 5  a day . 

1 6  The prop o s al for NOSR i s  t o  move 7 2 , 500  tons 

17 per  day to p ro duce 5 0 , 000  b arre l s  a day and to move 2 9 0 , 000  

18  t ons a day to produce a 2 0 0 , 000  barre l - a- day operat ion . 

1 9  The s e  comp ari sons should  give s ome unders t and-

20 ing of the magni tude o f  the p rop o s a l  in contra s t  t o  wha t  

21  a lready exi s t s  in  Co lorado . The resul t ing air pollution , water 

22 consump t ion , e f f e c t  on th e l and and on wi l d l i fe and on the 

23 surrounding c ommun i t i e s  are a l s o  a t  a magn i t ude tha t  i s  diffi-

24 cul t to c omprehend . 

25 This  EIS is viewed as a too l for a s s e s s ing 
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14 

15 

16  
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22 
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22  

the s e  imp a c t s  as  compared to imp a c t s  from o ther a l te rna tive s . 

The f o l lowing c omments are o ffered in t h i s  l i ght : 

( 1 )  On Page 1 - 3 ,  the s t a tement i s  made that i f  

t here i s  an abs ence o f  meaningful o i l  sha l e  deve lopment i n  the 

next y ear to 18 mon ths , the NOSR p rop o s a l  may be imp lemen ted . 

No c r i t e r i a  are g iven for defining "meaningful o i l  shale 

deve lopment " . Ye t ,  "in 2 aningful o i l  shale deve lopment " rather 

than the a s s e s sment of  a l te rna t ive s app ears to  b e  the crux 

o f  the de c i s ion . 

S e c ti on 1 5 0 2 . 2  ( 3 )  o f  the CEQ regul a t ions 

s ta t e s : " the r ange of  a l t e rnatives d i s cu s s e d  in envi ronment a l  

imp a c t  s t a t ement s  sha l l  encomp a s s  tho s e  to be c ons idered b y  

t h e  ul t imate agency de c i s i on maker . "  Under thes e  c i r cums tances 

I reque s t  that the c r i t e ri a , the unpub l i shed c r i t e ri a , for 

"me aningful deve lopmen t "  b e  pub l i shed and that the pub l i c  be 

g iven an oppo rtunity to  c omment on them and tha t the s e  c omments  

be inc luded in the  final E I S . 

( 2 )  There is  c onfus i on over the c oncep t o f  

a l te rnat i ve s . The CEQ regu l a t i ons s ta t e  tha t  the a l t e rna tives 

are the heart of  the E I S  and that the as s e s smen t of  the s e  

a l ternative s and imp a c t s  s houl d p rovide a c l ear bas i s  for 

cho ic e . The NOS R  dra f t  s ta t e s  that in a s en s e  the NOSR 

a l ternatives are no t t rue a l ternatives b e c ause they may a l l  

need to  b e  deve loped concurrently . Tha t ' s  o n  Page 1 - 4 . 

On Page 3- 1 ,  the draft s ta t e s : "The no - ac t ion 
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on NOSR- l op t i on i s  imp l i c i t ly con t a ined i n  the o ther a l terna­

t ive s " .  C o l ony , which is one of the a l te rnatives , has  

r e c e ive d all  its  permi t s  and i s  b e ing deve loped to a commer c i a l  

s i ze operat ion . 

A fair ques t ion to  ask  i s , i f  thi s  one op tion 

or a l tern a t ive is a l ready b e ing deve loped and the a l t ernative 

contains imp l i c i t ly a no - ac t i on on NOSR , then why are we here . 

The s ame ques t i on could be p o s e d  for the c ons e rva t i on a l t e rna­

t ive . 

P le a s e  c lari fy the s i tuation and , f o l l owing 

the CEQ regul a t i ons , provi de the pub l i c  with a l terna t ives 

whi ch are c le a r ly a l t ernat ives to the p ropos ed a c t ion . 

( 3 ) When an o i l  shal e  do cument app e ar s , one o f  

the f ir s t  s e c t ions the reader looks a t  i s  t h e  hydro logy s e c t ion 

Page 4 - 3  s ta t e s : "The Co l orado River wi l l  s erve as the water 

s upp ly to  the NOSR- l proj e c t . The rive r i s  fed by the Green 

Kamp a - Qh i t e , and Lower Green Rivers , whi ch drain a t o t a l  o f  

2 9 , 504 , 000 a cres . "  

Th is  gives the impre s s ion o f  immense water 

s upp lie s  c lo s e  a t  hand , whi ch is  in s harp contras t to  the meage 

�urface waters  ava i l ab le in the P i ceance Bas in , the d i s tance 

b o th hori zont a l  and ve r t i cal  that the wa t e r  wi l l  have to  be 

pump e d  out o f  the Col orado and the fact that the Green doe s 

not  f l ow in C o l o ra do . 

The mi s s pe l l ing o f  the Yampa and the Whi t e  
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g ive the imp r e s s ion that e i ther there wa s no proofreading o r  

t h a t  t h e  q ua l i ty and ac curacy o f  impor t ant  f a c t o r s  do not  

mat ter . The c onclus ion i s  that  the  document r e a l ly s hould 

have b e en wri t ten in Co l o ra do by exp e r t s  in the areas centra l 

to o i l  s ha l e  deve lopment .  

( 4 )  P age  3- 5 s ays  that when the NOS R  op eration a t  

5 0 , 0 0 0  barre l s  a day i s  s ca l e d  up t o  2 0 0 , 000  barre l s  a day , 

int egral  mul ti p l e s  of  the sma l ler fac i l i ty wi l l  b e  used for 

the l arger faci l i ty . Thi s  s ta t emen t needs to b e  j us ti f i e d . 

Exp e r t s  in the areas o f  air  emi s s ions , s oc i o e conomi c s , water 

qua l i ty and water quan t i t y  may q ue s t i on a l inear extrap o l a t i on . 

( 5 )  Hhy , on the emi s s ions char ts  on P age  3- 1 4  and 

3- 1 5  are the NOSR a i r  emi s s i ons  c ons i s tently l ower than tho s e  

f o r  C o l ony , except f o r  c arbon monoxide ? This may be b e c aus e 

NO SR has not  yet  gone thr ough the thorough and exa c t  p r o c e s s  

o f  ob t a ining a i r  perm i t s  a t  whi ch time figur e s  and predic t ions 

b e c ome mor e  r e a l i s t i c . E i ther the air  q ua l i ty data for NOSR 

mus t  be j us t i fi e d  or the s ta tement should be made that the s e  

figures  may b e  changed when the operat i on s eeks a i r  qua l i ty 

p ermi t s . 

( 6 )  DOE i s  t o  b e  commende d for inc luding the 

cyc le e f f i c iency cha r t  on P age 3- 12 . Th is chart is very 

inte re s ting ; i t  i s  a l s o  very unc l e ar . App endix C does not 

help . 

One p age  should b e  added to  Appendix C whi ch 
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1 l i s t s the factors  and the figures that go into the cyc l e  

2 5  

2 e ff i c i ency c a l cu l a t ions . The s e  factors for o i l  sha l e  s houl d 

3 include : mining , primary and s e c ondary crushing , trans p o r t a -

4 tion o f  the r aw s ha l e , retor ting , upgrading , transporta tion 

5 o f  th e sp ent sha l e , and transport a t ion o f  the pro du c t  to the 

6 re finery , emi s s ion con tro l s , pump ing o f  the water supp ly and 

7 any e l e c tr i c a l  demands no t inc luded in the above l i s t . 

8 The l i s t  shou l d  a l s o  inc lude the cons tru c t i on , 

9 but no t the maintenance ,  of  l iving quarters and commun i ty 

10  f ac i l i t ies  fo r the oil  s h a l e  workers and their  fami l i e s , and , 

1 1  fina l ly , the l i s t  should inc lude the coal  and the cons tru c t ion 

12 and maintenance of the c o a l - fired power p lants nec e s s ary to 

13  s upply the p urchas ed e l e c tr i c i ty . 

14 I c anno t s tres s too s trong ly tha t thi s  is the 

1 5  d a t a  c i t i zens want to know : How much ne t energy a r e  w e  us ing 

1 6  to produce o i l  sha le , energy that wou l d  no t be  us e d  i f  o i l  

1 7  sha l e  were no t produced . 

18  As  far as the  e l e c tr i c a l  s upply i s  concerned ,  

19  Pub l i c  Servi c e  Comp any o f  Co lorado s ays it  c an s upp ly the 

20 ne c e s s ary 1 0 0  megawa t t s  required by C o l ony out of the exi s t ing 

2 1  sys tem .  Fo r NOSR i t  i s  a d i f ferent matter . 

22 The EPA do cument "Te chno l o g i c a l  Overview 

23 Rep or ts for Eight  Shale Oi l Rec overy Proce s s e s "  s t a t e s : " I t  

24 i s  exp e c ted tha t some 9 , 0 00  KVA ne t out s ide  powe r requirement s  

25 wi l l  be  needed for mining , crushing r e tor ting , et c e tera , in 
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2 6  

1 the c ommer c i a l -mo dule p l an t . "  Thi s  c omme r c i a l  mo du l e  wi l l  

2 app aren t l y  pro duce from 6 , 000  t o  9 , 000  barre l s  a day o f  s ha l e . 

3 The outs i de requirements  to  pro duce 5 0 , 000  

4 or  20 0 , 0 0 0  b arre ls  a day wi l l  be much larger than the iden t i -

5 f i e d  9 , 0 0 0  KVA . 

6 Co lorado Ute E l ec tr i c  As s o c i a tion wi l l  l ikely 

7 s ervi c e  th i s  s i te . C o l orado Ute does  not  now have the a c c e s s 

8 c ap ac i ty for o i l  s h a l e  deve lopment . 

9 Where wi l l  tha t c apaci ty c ome from?  The 

10  answer is  tha t  i t  wi l l  come out of the h i de of Co lorado in the 

1 1  form o f  a new c o a l - fired power p lant near De l t a  or  near Lorna , 

12  a new coal  mine , Sheri dan Enterpr i s e s , a new res ervoir and 

13 exten s i ve p ower l ines . C o lorado Ute has a l ready i den t i fied a 

14  tremendous rate increa s e  for i ts cus tomers s o  it  can deve lop 

15  the s e  fac i l i t ies  to  supp ly energy for oil s ha le . 

16  A l l  the energy tha t goes into deve loping the 

17  out s i de p ower requi remen ts for NOSR mus t be inc luded in the 

18 cyc le e f f i c iency analy s i s . The cyc l e  e f fi c i ency chart and the 

1 9  f inal p ercentage s wi l l  be changed by thi s . 

20 But thi s  i s  a change only on p aper . The true 

21 energy c o s ts , b o th in B tu ' s  and in do l l ars wi l l  be there 

22 whe ther or  not the chart is changed and whe ther or  n o t  the 

23 pub l i c  is  a l l owe d to s ee them . 

24 By not inc luding thes e fac tors , the impres s ion 

25 i s  given tha t  it is  des irab le  tha t they remain hi dden from the 
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23-; 

23-8 

23-9 

27  

1 pub l i c , and thi s  impres s i on do es n o t  a c cura tely r e f l e c t  the 

2 curren t e fforts o f  DOE to do a l l  they can to bring ene rgy 

3 i s sues and data to the a t tent i on o f  the pub li c . 

4 ( 7 )  DOE s hould a l s o  be c ommended for inc luding 

5 c ons ervat i on as an a l t e rnative . Whi l e  c ons e rva t i on may not 

6 be the only answer to the p r e s en t  l i quid fue l s  shortage , i t  

7 may p rovide a rea l i s t i c  al ternat ive to o i l  shale deve lopment 

8 whi ch has wide s p read impac ts and us es  a great dea l  o f  energy 

9 in the pro ce s s . 

10  A cons erva tion a l ternative woul d be more 

1 1  real i s t i c  on a c omparative b a s i s  i f  DOE had chos en an 

12  examp l e  whi ch cons erves diesel  o r  j e t  fue l , whi c h  are 

13  app arent ly the  p re ferred end use for shale o i l . DOE shou l d  

1 4  c ons i der l ooking at  cons ervat i on i n  die s e l  trucks and he avy 

1 5  equipmen t and at  cons e rvat i on in air trave l , e i ther c ommercial , 

16  p rivate  o r  mi l i tary . 

1 7  Wi th regard to the conservation examp le o f  

18  us ing l ighter we ight automob i le s , the one that was inc lude d in  

19  the drafts , this a l terna tive i s  no t an integral part of the 

20 documen t .  The cri teria for s e l e c t ing the al terna t ive are 

2 1  �eared to an indus t r i a l  operation . 

22 In the s e c t i on "Environmen tal Imp a c t  Comp a r i -

23 s ons , "  the s tatemen t i s  made : "Deve lop ing any o f  the techno log 

24 al ternat ive s di s cu s s e d  above wi l l  have adverse  e f fe c t s  on the 

25 l o c a l  envi ronments wherE:: such deve lopment o c curs . "  Thi s  i s  
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n o t  true for one o f  the a l terna tives , which i s  cons erva t i on . 

The s o c i o e conomi c imp a c t  from cons erva t i on i s  

des cribed as , the primary cons equence o f  s aving 5 0 , 0 0 0  barr e l s  

a d a y  is  a 0 . 6  decreas e in t h e  amoun t of  gas o l ine pump ed 

acros s the na t i on .  Thi s  s e c t i on shou ld ment i on the tremendous 

s avings in energy , in money and in pers ona l upheava l whi ch 

o ccurs when j obs are created on the s p o t , such as producing 

l ighter we ight c ars in Detro i t , as  c omp ared to r e l o c a ting 

p e o p l e  and cre a t ing new towns . 

In o ther words , the cons ervation a l terna tive 

has not  been worked into the fabri c  of the dra f t . This  

a l ternat ive , on every a c c ount , i s  highly des ir ab le and shou l d  

become a more central  p ar t  o f  the document .  

In conc lus i on ,  I wou l d  l ike to go b a ck to the 

original p o int . This  p r opo s a l  has immens e s ignifi cance for 

Co l o rado . DOE apparent ly has  a budget  o f  j us t  under $ 30 , 0 0 0 , 0 0 

o f  taxp ayers ' funds to  reach the point  o f  comp l e t ing a mas t e r  

deve lopment p l an . Wi th a budge t o f  t h a t  amount a n d  a propo s a l  

of  s uch magni tude , i t  is . wo r th do ing the p r e l iminary a s s e s s -

ment a s  t o  the need for the proj e c t  very careful ly . 

P le a s e  ana lyze the cyc le effi c i ency careful ly 

with p a r t i c ular a t t en t i on to the fac tors whi ch are mi s s ing in 

the draf t .  P l eas e look c l o s e ly a t  more rea l i s t i c  con s e rva t i on 

a l te rna t ive s P le a s e  c ons ul t c l o s e l y  wi th tho s e  people  in 

Co lora do who are exp e r t s  in a l l  of the areas that o i l  s h a l e  
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1 imp a c ts . 

2 Above a l l , p l e a s e  keep in mind tha t there 

3 c ould be a l o t  o f  c onserva t i on p roj e c t s  and s o lar energ� 

2 

4 p roj e c ts for $ 3 0 , 00 0 , 000 . There mus t  be ac curate , reas onab l e  

5 j us t i fi c a t i on for the NOS R opera t i on b e fore i t  p r o ceeds . 

6 MR . O ' BRIEN : Thank you very much , Anne . Are 

7 there any que s t i ons from the p ane l ? 

8 

9 

(There were no que s t i ons . )  

MR . O ' BRIEN : Thank you . I s  there anybody 

10 e ls e  who a t  this point wou l d  l ike to  make a s t a tement or make 

1 1  a contributi on t o  the s e  pro ceedings ? Anybody a t  a l l ?  

12 (No respons e . )  

13 We we re s cheduled to run unt i l  5 : 00 o ' c l o ck . 

1 4  Tha t ' s  two more hours . We wi l l  keep the mee ting op en for the 

15 next hour or so to  s e e  if anybody does c ome and wan t  to make 

1 6  

1 7  

a c omment .  

I f  any o f  you in  the me an t ime wou l d  l ike to 

18 make a c omment on the record , p l e a s e  indi cate  ei ther to  any 

19 of  the pane l or to  my s e l f ,  and we wi l l  s ee tha t  you get  tha t  

20 opportun i ty . 

2 1  We wi l l  b e  mee t ing again tonight a t  7 : 00 

22 o ' c l o ck in the s ame room , and I thank you a l l  for c oming , 

23 and , again , if  you have any input for us , we woul d  l ike to 

24 have i t .  

25 The mee ting wi l l  s t and down temp orar i ly . 
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1 ( The a f t ernoon s e s s i on was concluded . )  

2 

3 

4 

5 REPORTERS ' CERT I F I CATE 

30  

6 I ,  JUD I TH WALLI S ,  C e r t i f i e d  Shorthan d  Rep or t er , 

7 cer t i fy t h a t  the forego in g  i s  a t rue and ac cura t e  t r an s cr i p -

8 t i on o f  my s t enotype n o t e s  t aken at the t ime and p la c e  

9 af oremen t i on e d . 

10  Da t e d  

1 1  
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t h i s  8 t h  day o f  D e c ember , 1 9 8 0 . 

\ I I I ( ( · i  I 
i I 

Jud� th \.,Ta l l i s , CSR 
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RESPONSE TO SET 23  

23- 1 Refer to the response to comments 3-5  and 17-4 . 

23-2 The sel ect ion  of  al ternati ves for programmat i c  compar i son i s  a rea l  
i s s ue when v i ewed from a nat iona l  energy vi ewpo i n t .  However , the 
programmatic  EIS i s  ba s i cal l y  an envi ronmenta l  document , and the 
l i q u i d  fu� l a l ternati ves sel ected for envi ronmental impact compar i son 
are con gruent wi th the C EQ gu i del i nes . The use of the Col ony project 
to represent the a l ternat i ve of o i l  shal e devel opment on other l and 
i s  con s i dered a s u i tab l e representati on for envi ronmental i mpacts . 
The fact that the Col ony project i s  movi ng cl oser to devel opment does 
not i nva l i date i ts abi l i ty to represent that al ternat i ve for envi ron­
mental compari son purposes . The same argument  appl i es to  a l l the 
other a l ternati ves , each of wh i ch i s  represented by a spe c i f i c  case 
in order to generate numeri cal res u l ts for compari son . 

23-3 The fl ow of  the Co l orado var i es con s i derab ly  by season . Competi ng 
water uses , i ncl ud i ng NOS R ,  other energy projects , and agri cu l ture , 
wi l l  be permi tted to use  th i s  resource on ly  i n  accordance wi th s tate 
water r i ghts l aws . The mi spel l i ng  of the Yampa and Wh i te Ri vers has 
been corrected . 

23-4 See response to comment 3-6 . 

23-5  Refer to the response to  comment 3- 10 . 

23-6 Refer to the response to comment 3-8 . 

23-7  Refer to the response to  comment 2 -4 . 

23-8A I t  wou l d be very di ffi cu l t to postu l ate a n  i n dustri a l  case wh i ch 
woul d conserve 50 , 000 or  200 , 000 BPD of fuel . Therefore , the conser­
vat i on a l ternati ve was based on a product of the s ubject energy 
technol og ies--transportati on fuel . See response to comment 5- 1 G .  
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23-8B Sav i ngs  in energy , money and persona l upheaval resu l ti ng  from c reati on 
o f  new jobs were not con s i dered i n  the conservati on case for reasons 
d i scuss ed i n  response  to comment 2-5 . 

23-9 The genera l statement that technol ogy a l ternati ves wi l l  have adverse 
l ocal  effects has been mod i fi ed to po i nt out that con serva t i on wi l l  
have a benef i c i a l  effect . Thi s  revi s i on i s  con s i stent wi th statements 
e l sewhere i n  the text . 
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1 

2 

P ROCEEDINGS 

MR . O ' BRI EN : Good e ve n i n g  and we l come . I wi l l  

3 open at t h i s  po i n t  o ur e ve n ing mee t i n g , a pub l i c  hear ing on the 

4 envi ronme n t a l  impact s t a teme n t  for con s i de r i ng the po l i c i e s  i n  

5 con j un c t i o n  wi th the deve lopment o f  o i l  share o r  Naval o i l  

6 s h a l e  r e s e rve s one and thre e . 

7 My n ame i s  Jack O ' Br i e n , I am the mode rator for 

8 th i s  mee t ing . I am a l s o  the reg i o n a l  coordin ator f o r  enviro nme 

9 f o r  DOE , and we have a p an e l  ton i ght con s i s t i n g  o f  Lee Brenn an , 

10 Deputy Di re ct o r  of the O f f i ce of Naval P e t r o l e um an d O i l Sha l e  

1 1  Re s e rve ; Bi l l  �oode , Env i r onmen t al i s t , O f f i ce o f  the As s i s t ant 

12  S e c r e t ary for Re s o urce App l i c a t i on s ; Do n S i l awsky , Envi ronme n t-

13 a l i s t  fo r the Naval O i l  Shale Re s e r ve s , and Mike Fo s d i ck , 

14 D i re c tor of E n g i ne e r i n g  fo r the Naval P e t r o l e um and O i l  S h a l e  

1 5  Re s e rve s i n  Caspe r ,  Wyomi ng . 

1 6  I n s tead o f  g o i n g  through a tremen do us amo unt o f  

1 7  background mat e r i a l  ton i ght , I think tho s e  o f  yo u who a r e  h e re 

1 8  are aware o f  wh at w e  a r e  t ry i n g  to d o  on t h e  NOS R .  W e  are 

19 looking at the deve lopme n t  o f  a draft envi ronmen t a l  impact 

20 s t a tement i n  acco rdan ce w i t h  the N a t i on a l  Envi ronme n t a l  Po l i cy 

2 1  Ac t fo r a s s e s s ing the impact o f  p ropo s e d  po l i cy o p t i on s to 

22 deve lop the 5 5 , 0 0 0  acre Nava i O i l  S h a l e  Re s e rve s . 

23 Tho s e  po l i cy o p t i o n s  i n c l ude ( A )  Leas i n g  large 

24 parce l s  to i ndus t ry , ( B )  Joint gove rnme n t/ i ndus try ven ture s , 

25 ( C )  Gove rnme n t - owne d ,  contractor -operated GOCO cen ture s ,  and 
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1 ( D )  quas i - u t i l i ty ve nture s .  

2 O f  cour s e , the law requi re s  the P re s ident and 

3 Con g re s s  t o  approve any action that the Depar tmen t  o f  Energy 

4 may take in conn e c t io n  with the r e s e r ve s , b ut the pub l i c  has 

5 been invited to s ubmi t  written c omme n t s  o r  s ugge s t io n s  fo r 

6 con s i de ration by the DOE in prepar at i on o f  the f i n a l  E I S , and 

7 that i s  why we are he re tonight . 

3 

8 We wi l l  do t h i s  ve ry in f o rma l ly . I w i l l  a s k  Lee 

9 to g i ve any comme n ts he w i s he s  t o  on the Naval O i l  S h a l e  

1 0  Re s e r ve s . 

1 1  I f  any o f  you have any further q u e s t i o n s  on b ack 

1 2  gro und , the p an e l o r  my s e l f  wi l l  be g lad t o  answe r  tho s e  

1 3  que s t i on s , but w e  p r e f e r  t o  g e t  t o  y o ur comme n t s . T h i s  i s  not 

14  a n  eviden t i ary o r  a n  adve r s a ry he ar ing ton i ght . W e  don ' t  

1 5  an t i cipate any q u e s t i on i ng o f  people who are mak ing pre sen tatio 

1 6  T h e  pane l may ask que s t io n s  j us t  f o r  c l ar i f i ca t i  

17 to mak e s ur e  that we unde r s t an d  what y o u  are s ay ing , what 

1 8  p o s i t io n s  y o u  are advo c a t ing , for purpo s e s  o f  c l ar i ty . 

19  I f  no on� has any ob j e ctions , I wi l l  t urn i t  

20 over to Lee B rennan to g i ve you some l i t t le b ackgro un d , as he 

2 1  t h i n k s  i s  n e ce s s ary , an d then we wi l l  p roceed with your te s t i -

22 mony . 

23 ba s i s . 

24 

I f  the re are no ob j e ct ions we w i l l  p ro ce e d  o n  that 

MR . B RENNAN : Ve ry b r i e f l y , Naval O i l  Sha le 

25 Re s e rv e s  were set as ide i n  e a r ly 1 9 0 0  as a s up p ly o f  r e s erves 
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1 f o r  t he n a t i o n a l  d e f e n s e . They l ay dorman t , with the o n l y  

2 a c t i v i t y  b e i n g  the B u r e au o f  n i n e s . 

3 There was s ome a c t i vi t i e s  i n  the thi r t i e s  an d 

4 f i f t i e s  to as s e s s  the r e s e r ve s , and t hen w i t h  t he Arab O i l 

4 

5 Emb argo an d the t h i n g s  that carne out o f  t h a t , the unde r s t an d i n g  

6 o f  the depen den c e  on fore i gn o i l , i t  was de c i de d  t o  take a look 

7 an d t o  b ri n g  the n aval re s e rve s in Wyoming and C a l i f o r n i a  up to 

8 a s t a t e  whe r e  they could be t urned on imme d i a t e l y  t o  produc t ion 

9 and deve lopmen t  p ro g r ams . 

1 0  Again , at t h e  s ame t ime i t  w a s  de c i de d  t o  do the 

1 1  p r e d e ve lopmen t  and a n a l y s i s  work on the Naval O i l  S h a l e  

1 2  Re s e r ve s , an d a p r e de ve lopment program was deve lope d , s ubmi t t ed 

13 t o  Congre s s and approve d ' by Congrees in 1 9 7 7 . 

14 The i d e a  of that p l an was to p e r f o rm t h e  n e c e s s a  

1 5  engine e r i n g , env i r onmen t a l , e conomi c s t udy , t o  l ay t h e  groun dwo 

1 6  for future deve l opmen t .  

1 7  Now w i t h  � h i s  d r a f t  p r o g r am E I S  w e  a r e  n e a r ing 

1 8  the end o f  wh at w e  wo uld con s i de r phase o n e  o f  t h a t  p r e deve lop-

19 men t p r o g r am ,  and th i s  is a de c i s i on po in t , a s  t o  what to do 

20 f rom h e re with �he N O S Rs . The p r o g r ammat i c  E I S  fo rms one o f  

2 1  t h e  bui lding b lo ck s  o f  t h a t  de c i s ion , and w i l l  be u s e d  with 

22 o the r dat a t o  make a de c i s ion wh e th e r  they wi l l  be deve loped at 

23 a l l , and i f  s o  wha t  would b e  the b e s t  me chan i s m  t o  do t h a t . 

24 A GOCO , g oing a l l  t he way f rom the GOCO t o  me r e l  

25 le a s i n g  i t  o ut , o r  the no act ion a l t e rn a t i ve . 
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1 A f t e r  a de c i s ion i s  made , wh i ch w i l l  p robab ly 

5 

2 t ak e  mos t  o f  1 9 8 1 ,  i t  wou l d come out s omewhe r e  po s s ib l y  by the 

3 end o f  f i s ca l  1 9 8 1 ;  we would t he n  move into t h e  s e cond p h a s e  o f  

4 deve lopmen t  work , wh i ch would b e  s co p e d  a ro un d  t h a t  de c i s i on , 

S and wo u l d  p robab ly be a s i t e - s pe c i f i c  environme n t a l  imp a c t  

6 s t ateme n t  addre s s ing t h i s  spe c i f i c  p ro j e ct , th i s  s pe c i f i c  

7 f in an c ing me chan i sm ,  e t  c e t e r a , t h a t  was p r o po s ed for deve lop-

8 men t . I f  a deve l opme n t  me chan i s m  was cho s e n  over t h e  ne xt y e a r . 

9 
That ' s  whe r e  we are at r i gh t  n ow .  Sho u l d  an 

1 0  act i ve ro l e  b e  s ough t , some form o f  de ve lopmen t , we w i l l  prob ab 

1 1  b e  r e ady t o  s e n d  a l l  o f  t h e  b udget and t e chn i ca l  and envi ron-

12 men t a l  i n fo rmat i o n  by t he exe cut i ve b r an ch t o  Con gres s ,  by 

13 s omet im� i n  1 9 8 4 ,  and we wo u l d  an t i c i p a t e  a t  l e a s t  a year o r  so 

14 in r ev i ew t h r o ugh those channe ls , s o  that wo u l d  no t k i ck o f f  

1 5  anyt h i n g  mo re a c ti ve i n  th i s  s t udy ph a s e  un t i l  a t  leas t late 

16 1 9 8 5 . 

1 7  We wo u l d  p r obably not g e t  into t h e  budget cy c l e  

1 8  unt i l  1 9 8 7 .  

1 9  S o  i f  t he re a r e  a n y  mo re que s t ions- on b ackground 

20 I w o u l d  be g l a d  t o  d i s cus s the m .  

2 1  

22 a g a i n ?  

23 

UN I DENT I F I E D  S PEAKE R :  Wh a t  b ud g e t  cy c l e  is t h a t  

HR . B RENNAN : I would t h i nk at the p r e s en t , t he 

24 way we are mov i n g  now , we wou l d  not be r e ady to put any 

25 deve lopment - - i f  there were any b i g  do l la r s  in the way o f  
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1 deve lopmen t  - - p r i o r  to th e 1 9 8 6  b udget cy cl e . Budget cy c l e s  

2 run abo ut 2 0  months ahe ad . 

3 HR . O ' BRIEN : Any othe r commen t s  that any membe r  

4 o f  the panel would care to mak e at thi s  po i n t ?  

6 

5 I n  order to provide the De partmen t o f  Energy with 

6 as much i n fo rmat ion as po s s ib le , w i th as many views as can 

7 reason ab ly be obtain ed , to pro v i de i n te re s t ed p e r s o n s  equal 

8 opportun i t i e s  to e xp re s s  the i r  vi ews , we w i l l  us e the fo l low i n g  

9 guide l i ne s : s p e ak e r s  w i l l  be i de n t i f i e d  as they expre s s  th e i r  

10  intent t o  s pe ak here tun i gh t  b y  r a i s i n g  the i r  hands , and s h o u l d  

1 1  an y s p e ak e r  de cide t o  provide any a d d i t i on al i n format ion �or the 

12 re cord , i t  may be s ubmi t t e d  i n  wr i t i n g  no l a t e r  t h a t  November 

13 2 8 , 1 9 8 0 . 

14  W r i t ten commen t s  wi l l  be con s i dered an d given 

15 e q u a l  we i gh t  as t h e  ora l commen t s , and t h e  tr an s cr i p t  o f  the 

16 proceeding w i l l  be avai l ab le an d ma i n t a i n e d  by the DO E  for 

17 i n s pe ct i on at the F ree dom of I n fo rm at i o n  L ib r ary , Room A1 5 2 , 

18  Fore s t  H a l l  B u i l d i n g , 1 0 0 0  I n de pen den ce Aven ue We s t , Washing ton , 

19 D . C . , be twe en the hours o f  e i gh t  and four p . m .  !'londay th rough 

20 F r iday . 

21  Upon comp l e t ion o f  t h e  f i n a l  E I S  i t  wi l l  b e  

22  ava i l ab le at DOE and in th e pub i i c  l i b r a r i e s  at Grand J un c t i on 

23 an d Den ve r . 

24 Now i f  anybody he re w i s h e s  to make f urther 

25 commen t s  o th e r  than ton i ght , any wri t t en comme n t s , they should 
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1 con t a c t  Don S i l awsky , Envi ronmen t a l  P ro j e ct Man age r o f  the N ava 

2 P ro g r am and O i l  Shale  Re s e rve s . I wi l l  read the addre s s  i f  

3 anybody wan t s  i t . 

4 

5 

6 

name . 

UN I DENT IF I E D  S P EAKER : I n c l uding spe l l i n g  the 

MR . O ' BRI EN : Don S i l awsky , S - i - l - a-w- s -k-y , 

7 Envi ronment a l  Pro j e c t  Manager , Naval Pet r o l e um and O i l  Shale 

8 Re s e rve s , U . S .  Department o f  Energy , 1 2 th and Pennsy lvan i a  No 

9 wes t , ma i l  code RA- 3 3 4 4 ,  Washington , D . C .  2 0 4 6 1 .  

1 0  Don c an also  be re ached by phone , area code 2 0 2 , 

1 1  6 3 3 - 8 6 4 l .  

12 Now i n  case anybody want s a copy of the f i na l  

13 E I S  when it i s  i s s ue d  you shoul d also  contact Don for that . 

14 UNI DENT I F I E D  S PEAKER :  Ar en ' t  we going to 

15 a ut omat i cal ly re c e i ve them? 

1 6  

1 7  dra f t ?  

MR . S I LAWSKY : D i d  you reque s t  a copy o f  the 

18 UNI DENTI F I ED S PEAKER :  No . 

19 MR . S I LAWSKY : Then you won ' t  be automat i c a l ly 

20 s e n t  a copy o f  the f i na l . 

2 1  

22 

23 

24 

MR . B RENNAN : D i d  you get a copy o f  the dr a f t ?  

UN I DENT I FI E D  SPEAKE R :  Y e s . 

MR . B RENNN� : Then you wou l d  get  a copy . 

MR . O ' BRIEN : I f  you want to i n s ure you get a 

25 copy of the f i n a l  E I S , con tact Don and ma�e s ur e  about that . 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

12 

13 

14 

15 

16 

1 7  

24- l (A )  
18 

19 

20 

21  

22 

23 

24 

25 

At th i s  point I would like  to take your i n p ut . 

The DOE i s  h e r e  to l i s t en an d learn , and we w o u l d  like  t o  s t art 

f rom the front o f  the room . I think Kevin Marke y , F r i ends o f  

the Earch . Do you h ave a s t atement you would l i k e  to make ? 

HR . HARKEY :  I wi l l  r a i s e  my hand , s in ce the r u l  

s t ate t h a t  I s h o u l d  rai s e  my h an d .  

MR . O ' BRI EN : K-e-v- i - n , M- a-r-k-e-y . 

M R .  HARKEY : My name i s  Kevin Harkey , I am th e 

Co l o r ado repre s e n t a t i ve for F r i e nds o f  t h e  Earth . F r i ends o f  

the Earch appre c i ates t h i s  oppor t un i ty t o  s pe ak to the DOE 

con c e r n i n g  the Naval Oi l Shale  Re s erve s and the i r  pos s ib l e  

deve lopmen t .  

The se  are p r e l iminary corrunents and we \vi l l  

s upp lement them with a w r i t t en st atement some t ime i n  t h e  next 

wee k . 

The ob j e c ti ve s  o f  NOS R  po l i cy to provide 

addit io n a l  l e a s e d  land for p r i vat e deve lopment is based on the 

s ame f a l s e  premi s e s  on whi ch the Bureau o f  Land Man agement ' s  n 

program i s  b as e d ; th a t  r e s o ur ce avai l ab i l ity wi l l  re s ul t  in i t s  

deve lopmen t .  P a r t i c u l ar J y i f  NOS R l and i s  l e a s e d  as a b ackup 

f o r  p r ivate e f forts , whi ch h a s  a lways f ai led , ch an ce s are that 

DOE w i l l  on ly do ub le i t s  ch an ce s o f  fai l ure , r ath e r  th an rea l ly 

a ch i eving s h a le deve lopment .  

The reas on we are  con cerned ab out th i s  type o f  

cont ingency l e as ing i s  s imple : even i f  no deve lopment o c c ur s , 
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24- 1 ( B )  
8 

9 
'-

1 0  

1 1  

1 2  

13 

14 

1 5  

1 6  

1 7  

1 8  

19 

20 

21 

22 

23 

24 

25 

9 

the p ub l i c  and the De partment o f  E n e rgy lose con trol o f  the 

re s o ur ce s . I f  and when c i rcumstances might u l t imate ly s t imulatE 

pr ivate deve lopment , p r i vate and le ased l and i s  then deve loped 

all o f  a s udden , a l l  at once , wi thout re garding c umu l at i ve 

e f f e c t s  or  coordinated s chedu l i ng . 

Re lated to th i s  i s  the need for t h e  De partmen t 

o f  Ene rgy to de f i ne at th i s  t i me the c i r cums tan c e s , condit ions 

and cri t e r i a  by wh i ch p rivate indus t ry ' s  s ucce s s  o r  f a i l ure i s  

j udg e d . I n  the E I S  DOE s t at e s  that i t  propo s e s  NOS R deve lop-

ment i f  there i s , " an ab s e nce o f  me an i n g ful p r i vate o i l  s h a l e  

deve lo pment during the next year t o  1 8  mon ths . "  

Wh at do e s  t h i s  mean ? We wou l d  s ugg e s t  the re i s  

a l ready mean i n g f ul deve lopment leading t o  the product i o n  o f  mo re 

than 4 0 0 , 0 0 0  b arre l s  per day . I f  DOE b e l i eves con s t ruct ion o f  

comme r c i a l  s c a le f a c i l it ie s  tota l ling 4 0 0 , 0 0 0  barre l s  p e r  day 

i s  n e ce s s ary by th e end o f  that 18 month period , we wou l d  s ug g e st 

that s uch a c r i t e r i a  i s  not on ly unob t ainab l e , but mo re impo rt an t , 

unn e ce s s ary to ach i e ve those goa l s  by 1 9 8 7  and 1 9 9 2 .  

I t  i s  cr u c i a l  th at DOE e s t ab l i s h  pub l i c ly a 

y ards t i ck ahe ad o f  t i me . I f  not i t  wi l l  be too easy for the 

agency to change its cr i t e r i a  inte rn a l ly de pend ing upon what 

c i r c ums tan ce s  demand .  

Fo r examp le , t h e  Department o f  the I nt e r i o r  has 

cons i s t en t ly c l a imed that the prototYpe prog ram was a b i g  

s uc c e s s .  That i s , unt i l  i t  w i shed to j ust i fy addi t i on a l  p roto-
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1 0  

1 type l e a s ing . S udden ly , j udged agains t an impo s s ib le goal , the 

2 t e s t i ng o f  mos t  ma j o r  t e chnolog i e s , 001 p rono un ce d  the i r  pro t o-

3 type program a di smal fai l ure , in o rder t o  j us t i fy two new 

4 l e a s e s  t o  te s t  t e chno logy . 

5 We l l ,  o f  cour s e  " di s mal  fai l ure " may be 

6 exaggerating DO l ' s  e xact wo rds , whi ch we re " q ua l i f i ed s ucces s , "  

7 b ut not i t s  intent . 

8 I t  was quite cl ear that i t  wan ted eve ryone t o  

9 fe e l  that the p rototype pro g r am was a d i sna l  fai l ure in terms 0 

10 t e s ting a diver s i t y  of new t e chno logies . 

1 1  I t  wou l d  b e  he lpful , s in ce th i s  E I S  wi l l  b e  

1 2  input into DOE o r  Congre s s i on a l  de c i s ions , to pro ceed further 

13 to as s e s s  the l ike l ihood at th i s  point of achieving var i ous 

14 goa l s  without NOS R  de ve lopment . 

1 5  One  DOE a s s e s s ment s ubmi t t e d  to  the De partment 0 

1 6  the Interior dur ing cons i de rating o f  new l eas ing by Interior 

1 7  i n d i cated 4 0 0 , 0 0 0  barre l  per day p ro duction c o u l d  b e  reached by 

1 8  1 9 9 0  w ithout leas ing . That as s e s sment was b a s e d  on very con s e  

19 ative as s umpt ion s , and came be fore anno unceme n t s  by Chevron an d 

20 Un ion to e xpand p l an s  for product ion . 

2 1  Eve ry t ime DOE wan t s  s ometh ing i t  s eems i t  rai s e  

2 2  th e s pe c t r e  that n o t  obtaining i t s  w i s h , whe ther i t  b e  new 

23 l e as ing , o f f - t r act d i s po s a l ,  weaken ing the Clean Air Act , 

24 e s t ab l i s h ing the Ene r gy Mob i l i z ation Board , w i l l  be a b ar r i e r  t 

25 obt ain ing syn fue l s  product i on . 
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1 1  

I t  i s  t ime f o r  the DOE t o  come o u t  o f  the c l o s et 

an d s ubmit i t s e l f  to pub l i c  s c rut iny . The need for NOS R  

deve lopment mus t  b e  a s s e s se d . The no act ion a l te rnative must 

be as s e s se d  as to whether i t  can a chieve nat ion a l  po l icy goa l s . 

This i s  req u i red , by the way , by NRO C  v .  H ughes .  Thus DOE mus t 

inc l ude an a s s e s sment o f  how much product ion wi l l  be ach ieved 

without NOS R  or o th e r  act ions . 

Obvious ly th i s  an a ly s i s  an d any propo sed c r i t e r i  

for j udging s u cce s s  o r  f a i l ure o f  indus t r i a l  deve lopmen t ,  

pr ivate deve lopment , o r  proceed ing w i t h  NOS R ,  mus t b e  s ub j e ct to 

comment to the final . We s ugges t  i s s u ance of  a d r a f t  

s upp leme nt f or  commen t s  o n  the s e  i s s ue s  be i s s ue d  prior to 

i nc lus ion in the f i n a l . 

A l s o  DOE wan t s  a s i gn by the end o f  1 8  mon ths 

as to what the f ut ure ho lds for oi l sh a l e  developmen t  in the 

p rivate s e ctor . We s ugge s t  that th i s  is a premature dat e . DOE 

has unt i l  1 9 8 5  to obse rve private indus t ry ' s  pro g r e s s  be fore it 

must i n i t i a te a program , i f  private e f fo rt s  f a i l ,  i f  it con t i n u  s 

envi ronme n t a l  b a s e l ine �nd pre deve lopmen t  preparation s . 

In  its  d i s cus s ion o f  the c r i t e r i a  for proceeding 

with the no action opt ion , DO E reve a l s  its b i as toward o i l  shal  . 

F i r s t  o f  a l l  DOE wi l l  do everything n e ce s s ary , 

even e s t ab l i s h  a cont ingency leasing prog ram under NOS R fo r o i l  

s hal e , b ut a l s o  i f  the o ther opt ions , con s e rvat i on , OCS et 

cetera are not viable , DOE intends to go w i th NOS R deve lopmen t .  

24- 1 1  



24-2 ( C )  

24-2 ( 0 )  

1 2  

1 Even i f  we do not g i ve the o the r o p t i ons the s ame t reatment as 

2 s h a l e , l a s t  d i t ch programs to s up p l ement e xi s t i ng federal 

3 i n centives for the s e  o t he r  phas e s  o f  e xi s t i n g  prog rams are not 

4 s u f f i c i en t . We s ugge s t  that s uch c r i t e r i a  be e l iminate d .  

5 

6 

7 

with r e s p e ct to the t e chn i ca l  ana lys i s  and 

comp ar i s ons , we s e e  s eve ral prob lems . F i r s t  o f  a l l  DOE as s umes 

that the re wi l l  be s e ve r a l  e conomi e s  in proceeding to 2 0 0 , 0 0 0  

8 barre l s  p e r  day , e s pe c i a l ly i n  the area o f  s o c i o � conomi c 

9 impact . Even as s uming the e xtended con s t ruct ion program propos 

1 0  in that a l t e rnat i ve , we cannot agree . 

1 1  As OTA and others  have pointed out , the g reater 

1 2  and faster the deve lopment in the P i ceance B a s i n , the greater 

13 the s o c i a l  impact s ,  me as ured exponen t i a l ly . 

14 DOE a l s o s ugge s t s  that t here wi l l  be no envi ron-

1 5  ment a l  advan tages with GOCO , ut i l ity- j o i n t -ve n t ure or  o ther 

1 6  modes o f  deve lopment w i t h  h i gh federa l invo l vement . We again 

1 7  d i s agre e . E s pe c i a l l y  where pri vate deve l o pment h as f a i led 

1 8  environme n t a l  con t ro l  would b e  h i gher w i t h  greater fede r a l  

19 invo l vement , wh i ch o f f s e t s  the co s t  cut t i ng e f fe c t s  of compe t i t  

20 s t r i ct ly pr i vate deve lopme nt . 

2 1  Fede ral invo lvement , w i t h  ade q uate pub l i c  

22 s crut iny invo l vement co uld a l s o s e t  h i ghe r s t andards fo r 

23 envi ronment a l  contro l s . Th i s  i s  what might happen theo ret i ca l  

24 We don ' t  h ave much f a i th in DOEs re corc to d ate , whe ther it  

25 concerns c leaning up some f i re or repo r t i n g  accurat e l y  what i s  
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happening at the SRC - 2  p l ant . However , theor e t i c a l ly the s e  

op t ions  could produce g r e a t e r  pub l i c  g o o d . 

1 3  

The re i s  no b as i s  in fact  for the E I S ' j udgement 

that NOSR a i r  emi s s ions w i l l  be l ower than tho s e  on o th e r  o i l  

s h a le l ands . Th i s  i s  qui t e  cruc i a l . The c ompar i s on s  in chap t e  

three an d e l s ewhe r e  wh i ch s eem t o  show thi s e f f e c t  a r e  an 

art i fa c t  o f  a faulty me t ho do logy , wh i ch was u s e d  t o  e s t imat e  t 

o ther o i l  sha l e  emi s s ions with the emi s s ion s from the en t ir e  

indus try wh i ch were u s e d  t o  e s t imat e N O S R  emi s s i on s . 

I f  you l ook a t  thr e e  on p a g e  C - 3  you wi l l  find 

that the b a s i s  for the NOSR emi s s i on s  are o th e r  indu s t ry 

e s t ima t e s , but that do e sn ' t  even make s ens e . Wh en you compare 

tho s e  NOSR emi s s i on e s t ima t e s  they don ' t  g ib e  w i t h  other 

indu s t r y  dat a . I c o u l d  put th i s  up on the b o ard i f  t h i s  end s  

c on fus ing anyb o dy . I h ave c onve r t e d  a l l  o f  the s e  t h in g s  on a 

p ound per  b arre l numb e r , j us t  t o  make i t  a l i t t l e  e a s i e r  t o  

c omp are , and I have c omp are d S0 2 p ar t i c u l a t e  ma t t er and n i t r o g  

oxi de s f o r  NOSR . For examp l e , under sul fur diox i de there i s  

0 4  p ound s  p e r  b arr e l . The o th e r  sha le , the Co l ony , i s  a . 1 4 .  

Howeve r ,  indus t ry rang e s  run from . 1 3 an d . 7 2 .  The NOSR i s  

s i gn i f i can t ly l ower than o th e r  indus try e s t ima t e s , an d the 

l owe s t  indus t ry e s t ima t e  - - to b r ing t h i s  up to d a t e , the indus 

r ange s were b a s e d upon c omp i l at i on s  made by the O f f i c e  o f  

Techn o l o g i c a l  As s e s smen t , an d b a s i c a l ly shows t ho s e  whi ch wer e  

ava i l ab l e  in various P S D  app l i c a t ion s  o r  p ermi t s . To b r ing i t  

24- 13 



24-3 

24-5 

1 up to date the l ower end o f  the range i s  now . 1 0 ,  b ut that i s  2 the ab so l ute lowe s t  that anybody h as eve r s e en , and the . 0 4 has  

3 no b a s i s  in r e a l i ty . 

4 F o r  parti culate mat t e r  NOS R i s  . 1 2 ,  other s h a le , 5 Co lony , i s  . 4 . Howeve r ,  indus t ry ranges actua l l y  run between 6 . 0 9 and . 1 8 .  S omehow Co lony got s c rewed up there . In f act , 7 Co lony ' s  pe rmi t indi cates a . 1 2 pounds p e r  b a r r e l  o f  part i c u l at 

8 mat t e r , which i s  act ua l ly i den t i c al to yo ur NO S R  e s timat e . 

9 For NO X NOS R  i s  . 4 4 .  O t h e r  s h a l e , in the EI S ,  i s  10 r e p o r t e d  t o  b e  . 9 0 ,  b ut the ind u s t ry r anges actua l ly r un b e twee 1 1 . 2 6 an d 1 .  6 8 . 1 2 S o  we s ugge st  d i r e c t ing t h e  ana lys i s  or  

13 e l iminat i n g  the t ype o f  analy s i s  whi ch is p r e s ent , to indicate 14 actual pe r b arre l s  al l ove r  the re . 1 5 Let ' s  s e e ; in t e rms o f  s o cio-e conomi c ,  a g a i n  the 16 s o ci o - e conom i c  di f ferences between the two d i f ferent shale 17 s cenarios i s  b as i c a l l y  a res ult o f  the art i f act o f  the 18 me tho dology . You are comparing s o rt of a set of facts j udgemen 

19 on the b as i s  of wh at the indus try ave rages are w i th one p l ant . 20 With respect to s h a l e  versus b i omas s ,  it i s  2 1 indicated that b ioma s s  w i l l  h ave s i gn i f i c ant emp loyment an d [ 22 23 

pop u l ation 2 f f e ct s . However , and t h i s  i s  s omewhat indi cated in 

the text b ut it is  no t quite c l ear enough , the dis tribution o f  24 that popul at i on wi l l  be d i f f u s e  and s p re ad o u t  ove r large ar eas , 25 an d a n umb e r  o f  d i f fe rent commun i t i e s . 
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1 5  

1 G iven that i t  i s  going to be s p read out amon� 

2 tho se commun i t i e s , in fact in an area wh i ch needs addi t io n a l  

3 emp loyment and needs addi t io n a l  indus t r i a l deve lopmen t ,  i t  may 

4 be bene f i c i a l  rather t han harmf u l , wh i ch o f  cour s e  i s  the s ort 

5 o f  a s s umpt i on that one g i ve s to soc io-e conomi c i mpacts i n  

6 Co lo rado . 

7 Concentrating a l l  the s e  fo lks , even i f  they are 

8 f ewer i n  n umb e r , in one p lace , w i l l  be h armfu l . In I l l ino i s , i n  

9 th e corn b e l t , whateve r , that might b e  ben€ f i c i al . [0 
24-6 1 1  

1 2  

In terms of  a i r  emi s s ions , t he  compar i s on of  s h a le 

ver s u s  b i oma s s  i s  qui t e  dramat i c ,  b ut th at agai n depends on 

some unu s u a l  sorts  of a s s umpt ions . 

1 3  The s h a l e  n umbe r s  whi ch a r e  i ndi cated , the . 1 4 

1 4  fo r e xamp l e , a s s umes a 9 9 . 6  pe r cent s ul fur remova l . You h ave 

15 a s s umed 9 0  pe rcent S0 2 c le anup with the s u l fur emi s s ions from 

1 6  I l l i n o i s  Co a l . I f  you act ua l ly look at the un cont ro l l ed 

17  emi s s ions  fo r o i l  shale , they r ange be tween 2 4 0  and 3 8 4  tons per 

1 8  day . Again , t h a t  i s  t h e  comp i l ation o f  the O f f i ce o f  T e chno logy 

19 As s e s sment . 

20 The con t ro l  o f  b ioMas s  emi s s i on s , b a s e d  on th e 

2 1  NO S R  E I S  i s  5 1 0 t o n s  p e r  d ay , so they are a l i t t le b i t  c lo s e r  

22 in te rms o f  uncon tro l ,  and i f  you p l ace a 9 5  percent emi s s ion 

23 co ntro l on each o f  tho s e , we p re s umab ly wi l l  be ca�ab le ,  i f  you 

2 4  as s ume in both cas e s  the app l i cat i on o f  new gas to s u l fu r i z at ion , 

25 you are going to get much c lo s e r  contro l le d  em i s s ions . 
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1 In the context o f  the r e g i on a l  d i s p ers ion , 

1 6  

2 b i oma s s  probab ly h a s  fewe r prob lems , even i f  you a s s ume a h i gher 

3 emi s s ion rate , and t h i s  s t i l l  a s s ume s that you are go ing to use  

4 p retty h i gh- s u l fur coal  in t he heat cores . In the ethano l 

5 conve r s ion proces s ,  f i n a l l y , we point out that s h a l e  s e ems to 

6 h ave got ten an awfu l l o t  o f  f avo r s ; $ 3  pe r b ar r e l  tax credit s ,  

7 2 0 %  bus ine s s  inves tme nt tax c red i t , de fense product ion autho r i t y , 

8 the s yn f ue l s  proto type p rogram expan s ion , favo rab le envi r onment a l  

9 regulatory de c i s ion s , and I could t ake the l i s t  on and on , and I 

1 0  did in m y  s co p i n g  commen t s . 

1 1  

1 2  

Doe s  o i l  s h a l e  n e e d  mor e ?  Even o n  a con t i n gen cy 

b a s i s  we t h ink not . I f  indus t ry can ' t  deve lop the s h a l e  with 

13  al l these favo r s , i t  is  t ime to  b i te t h e  b ul let  and s ay no , and 

14 not j us t  g i ve i ndus t ry ano ther favo r .  

1 5  MR . O ' B RIEN : Kevin , y o u  do intend t o  p re s ent a 

1 6  w r i t t en s t a t emen t ?  

1 7  

1 8  

1 9  

HR . MARKEY : Yes . 

HR . O ' BRIEN : That shoul d be sent to Hr . S i l awsky . 

MR . B RENNAN : On the 1 9 8 5 , j us t  to c l ar i fy , whe r e  

20 did you evo lve t h at n umbe r ,  that dat e ?  

2 1  HR . HARKEY : Bas i ca l ly by a look a t  the f i ve-

22 ye ar cons t ruction period for s ur f ace reto r t i n g  and unde rgound 

23 min i ng . That ' s  b as e d  on Un ion and C o l ony ' s e s t imated b e i n g  

24 con s t ructed by 1 9 8 2 . Give your s e l f  an add i t i o n a l  two-year l e ad 

25 t ime for a l l  o f  t h e  pre l im i n a r ie s , i n c l uding l e a s e  s a l e s , or 
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1 wh atever sort o f  arrangemen t s  you would ne got i at e , i f  you h ave 

2 do ne the b a s e l i n e  wo rk and a l l  the pre l im i n a r i e s  leading up to 

3 that . That was the other as s umpt ion . 

4 MR . B RENNAN : You are as s uming a l l  the envi ron-

5 men t a l  work woul d  be done ? 

HR . r 1ARKEY : Right . 6 

7 HR . O ' BRIEN : That que s t ion was f rom Mr . Brennan . 

8 Any other que s t ions f rom the pane l ?  

9 I s  there anybody e l se th at would l ike to pres en t  

1 0  a s tatement at t h i s  poin t ?  Would you p le a s e  come forward and 

1 1  identi fy your s e l f ,  s i r , o r  you can speak f rom th ere a s  long as  

1 2  we can hear yo u .  

13  HR . CUNN I NGHAH : Curt Cunn ingham . I am repre-

14 s e n t i ng here the Ro cky Mo untain Chapter of the S i e rr a  C lub . 

1 5  I do h ave written commen t s  that wi l l  b e  s e n t  in , b ut I w i l l  

1 6  s ummar i z e  them to some e xtent now . 

1 7  The f o l low i ng comme nts on the Dr a ft Programmat i c  

18  E I S  for the Naval O i l  Shale  Re s erve in Ga f f i e ld , County , 

1 9  Co lorado , are made on  behal f of  the Rocky Ho untain Chap t e r  o f  

20 the S i e r ra C l ub . Our organ i z at i o n  has 3 , 0 0 0  memb e r s  in Co lor 

2 1  many o f  whom have i n te re s t s  that would b e  adve r s e ly  a f fected by 

22 propo s ed NOSR deve lopments . 

23 I t  i s  no t  e asy for us to s t ate o ur atti t ude s 

24 towards t h i s  DE I S  preci s e ly . On the one hand , the bas i c  

25 ph i lo sophy o f  approach to thi s impact anal y s i s  of a ma j o r  
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1 8  

Federal  s ynth e t ic fue l  program h a s  s ome commen dab l e  as p e c t s . 

In t he  p r o c e s s  o f  examin ing how X barre l s  p e r  day o f  l i quid fue 

are t o  b e  produc e d , the Department o f  Energy h a s  t aken two s t ep 

b a ck an d h a s  go t t en a much b roader p e r s p e c t ive on the var i ous 

p o s s ib l e  me an s t o  that en d .  

S i erra C lub p e o p l e  an d o t h e r  envi ronmen t a l i s t s  

h ave b e en urg ing such a b r o ad - guaged approach for a long t ime . 

The DEI S  i s  p a r t i cu l ar ly va luab l e  b e c aus e i t  out l in e s  the 

extreme imp ac t s  and d i f fe r enc e s  in imp a c t s  b e tween the di f fe r en 

a l t e rn a t ive s . I t  i s  h e a r t en ing t o  s e e  that the r e s u l t s  mat ch 

out exp e c t at i on s ; i . e .  coal l i quifi f a c t ion has  the wo r s t imp a c t , 

s h a l e  an d enhan c e d  o i l  ext r a c t ion s omewhat le s s  b ad ,  but the 

b e s t  of a l l  by  far is  c on s erva t i on . Had the c o s t s  to  the 

u l t ima t e  con s umer b e en comp are d for the a t e rnat ive s , c on s e rva-

t i on wou l d  have appe are d  in an even more favor ab l e  l ight , and 

the c omp a ri s on s  among the o t h e r s  wou l d  have b e en very i l lumin a t  

itig . 

The l ack o f  such an e c onom i c  imp a c t  s t a t emen t on 

the con s ume r s ' p o cketb ook i s , in our o p in i on , a s ub s t an t i a l  f l  

that w e  urge b e  corre c t e d  in the Final E I S . N o t  on ly comsumer s  

a s  s uch , but a l s o  in the ir ro l e  as t axpay e r s  and pub l i c  o f f i c i a  s 

wou l d  b en e f i t  from having s uch c omp a r a t ive in f o rmat ion ava i l ab l  

t o  them . 

Mor e ove r , it  s eems on l y  j us t , con s i d e r ing the 

hundre d s  of mi l l ions of do l l ars , even b i l l i on s o f  do l l a r s  
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o f  pub l ic  mon i e s  wh ich have b e en o r  wi l l  b e  us e d  to  p rop UD 

s yn fue l s  operat ions . 

On the other hand , we mus t  c r i t i c i z e  the DElS 

b e c au s e  its aim has  eviden t ly b e en f ar more amb i t ious than i t s  

mean s . Th at i s , t h e  an a l y s i s  i s  in p l a c e s  s loppy , s up er f i c i a l , 

or  wrong . Eviden c e  for t h i s  s t a t emen t  i s  in dire c t , con s i s t ing 

o f  the p r i o r  a s sump t ion s o r  mi s s t a t emen t s  dis cus s ed b e l ow : 

( 1 )  We s e e  p r ob l ems with the an alys i s  o f  the b iomas 

a l t e rnat ive . F i r s t ,  i t  s e em s  mor e  likely t o  us that during the 

t ime frame of p o s s ib le NOSR dev e lopmen t , 5 0 , 0 0 0  b a rr e l s  a day 

of o i l  e quiva l en t  wou l d  be produced mor e  e conomi ca l l y , an d 

p r a c t i c a l l y  on the f arm , us ing c r op r e s i due s , n o t  c o a l , a s  the 

d i s t i l lat ion fue l .  

E thano l produc e d  wou l d  d i s p l a c e  fue l o therwi s e 

pur cha s e d  by t he  farme r . We p e r c e ive mo re s up p o r t  on the part  

of  farmer s  now for a s ys t em l ike t h i s , rather than the c en t r a l -

i z e d  f a c i l i t y  s tudied by DOE . Mo r e ove r , the t e chn o logy a s s ume d 

in the DE l S  for e thano l p r o duc t i on i s  swi f t l y  b e c oming ob s o l e t e . 

Much l e s s energy int en s ive ways than comp le t e  d i s t i l lat ion wi l l  

s o on b e  ava i l ab l e ; for examp l e , mo d i f i e d  c o rn s t ar ch has  

r e c ent l y b e en demon s t r a t e d  to  r emove wat e r  e f f i c i en t l y from 

p ar t ly d i s t i l l ed feeds tock . Two re c en t  p ap e r s  in S c i en ce 

mag a z ine come t o  min d . O f  cour s e , t h i s  i s  n o t  p erhap s a t  the 

engin e e r ing s t ag e , but t h e  p o int i s  that  tho s e are  p r e t t y  

s imp l e  ap p r o a c he s , and they s eem to  wo rk fa irly we l l .  
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Le s s  energy r e qui r e d  for di s t i l l a t ion means  sma l l er an c i l l ary 

imp a c t s . 

However , even i f  one g o e s  with the  c onvent ion a l  

t e chno l o gy , pro j e c t e d  emi s s ions an d input s are mi s s t a t e d . 

For examp l e  F i gure 3 - 4 , p ag e  3 - 1 3  c omp ar e s  S 0
2 

emi s s ion s for th  

t e chn o logy a l t e rn at ive s . The  1 6 , 8 0 0  t ons  p e r  day figure for 

b i omas s mus t  b e  the uncontro l l e d  emi s s i on r a t e , whe r e a s  the 

o ther figur e s  are for contro l l e d  emi s s ion s . The proper value 

i s  1 6 80 , which is  t en p er c en t . 

Tab l e 5 - 1 0 , p ag e  5 - 3 8 . The heading o f  co lumn two 

i s  inc orre c t . The c arbon d ioxi de emi s s ion r a t e  i s  inc or re c t . 

Even if  c o a l  were 1 0 0% c arb on , 4 , 1 5 5  t ons  p e r  day , on ly 1 5 2 0 0  

t on s  p er d ay o f  CO2 , The f i gure for unc ont r o l l e d  S 0 2 emi ss i on 

rat e s e ems t oo l ow b e c aus e i t  a s s ume s on l y  1 . 2% s u l fur c on t en t  

for e a s t ern c o a l . I don ' t know whe ther that i s  corr e c t  o r  n o t , 

but w i t h  my s up e r f i c i a l  f�mi l i ar i ty wi th e a s t e rn c o a l  s u l fur 

d i o x i d e  con t en t , it s e ems  a b i t  low .  

On p age C - 2 3  again , the S 0 2 emi s s ion f i gure 

s hou l d  be 5 . 1  t on s  p e r  day , n o t  5 1  t on s  p e r  d ay , b e c au s e  9 0% 

contro l has b e en f a c t o r e d  in . 

The o ther aspe c t  of  the  b i oma s s  prob lem i s  the 

use of water , and if anyb o dy c an en l ight en me on that I wou l d  

appr e c i a t e  i t . P age  3 - 1 7 , f i gure 3 - 5  l i s t s  1 1 0 , 0 0 0  acre f e e t  

p er year f o r  b ioma s s operat i on s , comp arat ive t o  rough l y  a t enth 

o f  t hat for a l o t  o f  the o thers . vfuere i s  all  t h i s  wat er go ing ? 
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Is t he  us e comsump t ive ? I wou l d  l ike to see a c l e ar e r  r a t ion a l  

f o r  t h i s  figur e . 

We f e e l  the s e  four prob l em s t a t emen t s  make 

s eem much mor e  damag ing than we b e l i eve it wou l d  b e . In s ome 

way s i t  s e ems to be j us t  a s imp l e  erro r , but in o ther way s , 

with r e s p e c t  t o  t he  wat e r , i t  i s  a que s t i on .  

We have the s ame prob lem a s  ment ioned b e fo r e  for 

the emi s s i on figure compari s ons  for the p r op o s e d  NOSR operat i on , 

an d C o l ony s e ems  way o f f . NOSR i s  c on s i s t en t ly l ower than 

C o l ony by f a c t o r s  of  2 - 4 , y e t  r e t ort ing p r o c e s s e s  and p o l lut i on 

con t r o l me t hods  shou l d  b e  s imi l ar . We are wondering wh e ther 

DOE has  c ome up on s ome g r e at new advan c e  in p o l l ut ion c on t r o l  

t e chn o l ogy t h a t  n o  one e l s e  i s  aware o f . W e  th ink t h a t  tho s e  

figur e s  should b e  e i ther j us t i f i e d  p r e t t y  c l e a r l y  o r  chang e d  

t o  avo i d  t h e  sus p i c i on that t h e  deck i s  b e ing s t acked o n  b e h a l f  

o f  NOSR deve l opmen t . 

The o t h e r  que s t ionab le  f i gur e t o  us  has t o  do wi t 

e c onomi c imp ac t s . On p age 3 - 3 8 , figure 3 - 1 0 a 2 0 0 , 0 0 0  b arr e l  

p e r  day operat i on i s  p roj e c t e d  t o  c o s t  l o c a l  government ab out 

3 2  mi l l i on for o i l  shale deve lopmen t , for develop ing the e c  

int e r s t ruc tur e  o f  l o c a l  c ommun i t ie s , e t  c e t era . Howeve r , the 

s t a t e  e s t ima t e s  for l o c a l  n e e d s  are s everal t ime s gre a t e r  than 

t h i s . 

F o r  examp l e , Governor Lamm has  s t a t e d  pub l i c ly 

that a 4 00 , 0 0 0  b arr e l  p e r  day indus t ry wou l d  invo lve c ap i t al 
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2 2  

for s e rv i c e s e xpendi ture s o f  about h a l f  a b i l l ion do l l ar s . 

Us ing the 3 2  mi l l ion do l l ar s  figure an d p roj e c t ing t o  4 0 0 , 0 0 0  

g ive s a f i gur e wh i c h  I think i s  sus p i c ious ly c l o s e  t o  the p r e s en� 

and arguab ly in adequat e s iz e  of the s t at e  o i l  s h a l e  t ru s t  fun d .  

Who i s  r i ght ? Has  the s t at e  h a s  i t s  own input ? Perhap s they 

are exagerat in g  t oo . 

A f in a l  and r e l a t ive ly minor p o in t ; p ag e  4 - 7 s t a t e �  

t h e  s o uth ern P i c e ance Bas in has  a l ow s e i smi c p o t ent i a l , but 

if  memo ry s erve s me corre c t ly , Gran d  Jun c t ion an d environs 

exp e r i en c e s  fairly frequent but sma l l  e ar t hquake s .  Tha t  s e ems 

t o  s t i ck in my min d . I am no t s ure ab out that fa c t . 

Other g en er a l  commen t s : On p ag e  B - 8  the dome s t i c  

inf lat i on rat e  an d the wo r l d  o i l  p r i c e  p roj e c t ions s eem t o o  l ow 

t o  us , but b e c aus e the s e  two quan t i t i e s  might change the 

comp ar i s on of a l t ernat ive s. ,  we s ugg e s t  that s ome s or t  of  a 

s en s i t ivit y an a l y s i s  b e  done on the s e  and o t her var i ab l e s  in 

e conomi c s , but we sus p e c t  that  h i gh e r  inf l at ion r a t e s  an d o i l  

p r i c e s  wou l d  make con s e rvat i on l o ok even b e t t er . Th i s  c omp ar i s o �  

empha s i z e s  t o  us  onc e  again the imp o r t ance o f  c a l c u l a t ing the 

t o t al co s t  to the con s ume r on the various a l t ern a t ive s . 

On page 5 - 6 7  the s t atemen t i s  made that rur a l  

energy deve lopmen t s  do n o t  imp a c t  urb an areas in t h e  r e g i on . 

Th i s  i s  not  c o r r e c t  for o i l  s h a l e . Much o f  the r e s p ons ib i l i t y 

for the Front Range ' s  s o c ia l l y  an d environmen t a l l y d i s rup t ive 

g rowth can be l a i d  at the feet  o f  ene rgy deve l opmen t ; unt i l  now 
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not met a l s , o i l , g a s  c o a l . But energy deve lopmen t in rura l  

a r e a s  d oes  impac t o n  t he Denve r ar ea . 

Th i s  unf o r t un a t e  t rend wil l b e  exacerb a t e d  by 

ma s s ive o i l  s h a l e  deve lopmen t . A s imi lar s t a t emen t can b e  made 

for qua s i - urb an i z e d  ar e as around Grand Jun c t ion . A l l  the l o c a l  

c ommuni t i e s , when they a s k  f o r  money f o r  t r e a tmen t fac i l i t ie s , 

s ay i t  i s  o i l  s h a l e  o r  o i l  and g a s , s o  the s e  things have the ir 

imp a c t  f ar away . 

On p age 5 - 5 1  j us t  a gen e r a l  que s t ion ; are s o c i o ­

e c onomic impac t s  d i s cus s e d  h e r e  t ruly a d d i t ive b e tween d i f feren 

s c en ar i o s  o f  a g iven t e chno l ogy , or b e tween var ious . l eve l s  o f  

d i f feren t  t e chn o l o g ie s , wh i ch i s  the p r ac t i c a l  c as e ?  

I t  s e ems t o  b e  imp l ie d  here an d e l s ewhe re in the 

draft of the Envir onmen t a l  Imp a c t S t at emen t . 

We f e e l  that  non - l inear i ty o r  non - a dd i t ivi t y  o f  

imp ac t  i s  mor e  l ike ly . In other wor d s , a t  s ome p o int  the 

deve lopment  b e come s in sufferab l e  t o  eve ryb o dy , such a s  we fin d  

in Rock S p r in g s  an d o t h e r  great examp l e s . 

We hope that the s e  c ommen t s  are u s e ful an d that  

the fin a l  E I S  wi l l  b e  improve d , in  the factual s t a t emen t s  a t  

l e a s t , if  n o t  in mo re subj e c t ive a s p e c t s  o f  t h e  draft . 

Th ank you very much . 

MR .  O ' BRIEN : You wi l l  b e  g iving us a wr i t t en 

summary o f  your s t at emen t ? 

Are there any que s t ions from any o f  the p ane 1 
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memb e r s ? 

2 4  

Thank s onc e  again for t h e  input . Are there any 

3 o ther s t at ement s ?  I s  there anyb o dy e l s e  who wou l d  l ike t o  make 

4 a s t at ement at  t h i s  p o in t ? Ag a in we are s che du l e d  to  go for 

5 a sub s t an t i a l  p e r i o d  o f  t ime , s o  we wi l l  s t an d  down for a b r i e f  

6 p er i o d  o f  t ime . I f  anyb o dy d o e s  c ome up w i t h  a s t at ement , or 

7 

8 

9 

i f  s omeb o dy 

s t at ement , 

in the aud i en c e  d e c i d e s  

p le a s e  fee l fr e e  t o . 

Ag a in , we s o l i c i t from 

they wou l d  l ike to make a 

you wr i t t en s t a t emen t s . 

1 0  They wi l l  b e  g iven e qua l we ight w i th an y t e s t imony we r e c e ive . 

1 1  We app r e c i a t e  your coming t on ight , an d thank you 

12 very much . 

1 3  (The he aring w a s  r e c e s s ed at  7 : 5 0 p . m . ) 

14 

1 5  REPORTERS ' CERTIFI CATE 

1 6  I ,  E d i th M .  Moor e , Cer t i f i e d  Sho r t h an d  Rep o r t e r , 

1 7  c er t i fy that the forego in g  i s  a t rue an d a c cur a t e  t r an s c r i p t i on 

1 8  o f  m y  s t eno type not e s  t aken a t  t he t ime an d p l a c e  aforemen t i one 

19 Dat e d  t h i s 1 5 th day of De c emb e r , 1 9 8 0 . 

20 

2 1  

22 

23 

24 

25 

E di th M. Moo r e , CSR 
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RESPONSE SET 24 

24- 1A Refer to the response to comment 2-7 and 18-3 . 
through D 

24-2A These comments have been dea l t  wi th i n  response set 18 .  
through E 

24-3 Co l ony emi s s i ons  f igures were taken from the Col ony E I S . 

Co l ony PSD data are used i n  the fi na l  E I S . 

24-4 Refer to the response to comment  18- 5 .  

24- 5  The d i scussi on o n  page 3-22 , 2nd paragraph , po i nts out that 

d i spe rs i on of the 14 pl ants wi l l  resu l t i n  reduced popu l ati on 
i ncreases i n  a g i ven a rea . The soci oeconom i c  ana lys i s  of b i omass 
was rev i s ed .  

24-6 Refer to the response to comments 18-23 and 16-4 . 

24-7 Wh i l e  comparat i ve i n fo rmat ion on the rel at i ve consumer  
costs of  energy a l ternat i ves woul d certa i n l y  be  a useful dec i s i on ­
mak i n g  tool , s uch an  econom i c  i mpact statement i s  beyond the scope 
of thi s document . 

24-8 See res ponse to comment 18- 1 6 .  

24-9 See res ponse to comment 16-3 . 

24- 1 0  See response to comment 16-4 . 

24- 1 1  See response t o  comment 16-4 . 

24- 12  See response to comment 16-4 

24-25 



24- 13  See response to comment 1 6- 6 .  

24- 14 See response to comment 16- 7 .  

24- 1 5  See responses to comments 1 2- 1 2  and  16-8 . 

24- 16  See response to comment  1 6-9 . 

24- 11  See response to comment 16-10 . 

24- 18 See response to comment 1 6- 1 1 . 
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